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Description 

FIELD OF THE INVENTION 

s The present invention relates to a particl of sodium percarbonate which has high storage stability and which is 
useful for a synthetic detergent for family use containing a bleach component, etc., and a method for its preparation. 

BACKGROUND OF THE INVENTION 

w It is well known that hydrogen peroxide, such as in sodium percarbonate and sodium perborate, is formulated in a 
powdery detergent composition (synthetic detergent for family use) as a bleach component. Hydrogen peroxide, such 
as in sodium percarbonate and sodium perborate, dissolves in laundry to perform bleaching action. 

In this case, the solubility rate of sodium perborate at a low temperature is small, so it is not preferable for a bleach, 
component formulated in a detergent in Japan, where cold water or tepid water is used in laundry. On the other hand, 
is the solubility rate of sodium percarbonate at a low temperature is high, and the bleaching effect is sufficiently per- 
formed, so the need for it has increased rapidly in recent years. 

However, sodium percarbonate is relatively sensitive to water content and is easy dissolved at room temperature 
by water content in a detergent composition or by moisture or water content in the air. Further, there is a case that sub- 
stances such as zeolites or enzymes, which accelerate the dissolution of sodium percarbonate, are contained in deter- 
20 gent composition, and it is dissolved by contacting with the substances. 

Thus, until this time, several methods in which the dissolution of sodium percarbonate is prevented or prohibited to 
obtain stabilized sodium percarbonate have been suggested. For example, there are methods in which stability is per- 
formed by adding a stabilizer such as sodium metasilicate, a magnesium compound and a chelating agent at the time 
of crystallization; by adding additives such as a binder or phosphates at the time of wet granulation; and by coating a 
25 dried surface of sodium percarbonate. 

Among these, the third method (that is, the method in which a particle of sodium percarbonate is coated by several 
kinds of coating agents) is the most powerful method. 

As the coating agent, a salt of alkaline earth metal or a mixture of sodium carbonate and sodium sulfate, etc., are 
suggested. 

30 As the method in which a particle is coated with an alkaline earth metal salt, the method described in Japanese 
Patent Publication Sho 57-7081 , which corresponds to FR-A- 2 424 228, is known. This method is the method in which 
the surface of sodium percarbonate is catalytically reacted with an alkaline earth metal salt solution, and a membrane 
comprising an alkaline earth metal carbonate is formed on the surface of the sodium percarbonate. This method cer- 
tainly can raise somewhat the stability of sodium percarbonate, but there are two problems as described below. 

35 One problem is that when sodium carbonate in sodium percarbonate is reacted with an alkaline earth metal salt, 
the hydrogen peroxide which is liberated decomposes at the time of drying, so the effective component of sodium per- 
carbonate decreases. 

Another problem is that by the production of an insoluble alkaline earth metal carbonate, the solubility rate 

becomes extremely small, so it is difficult to use. 
40 On the other hand, in case of the method in which a particle is coated with a mixed salt of sodium carbonate and 

sodium percarbonate or sodium sulfonate (Japanese Patent Publication Sho 58-24361), the solubility is relatively good, 

but the stability of the formulation with detergent does not reach a practical level, although it improves somewhat as 

compared with uncoated sodium percarbonate. 

DE-A-2622610 relates to a method for stabilizing particles of peroxo compounds selected from the group compris- 
45 ing alkali metall persalts by coating said particles with a coating material, wherein the coating material used comprises 

sodium carbonate, sodium sulfate and a sodium silicate. The stability exhibited by a formulation comprising such parti-. 

cles including a detergent is not sufficient to meet the requirements of practical usage. 

SUMMARY OF THE INVENTION 

50 

A problem that the present invention is directed to solving is to develop a particle of sodium percarbonate which 
satisfies both stability and solubility requirements at the same time. 

As a result of extensive research, it has now been found that a stabilized sodium percarbonate particle which com- 
prises a sodium percarbonate particle having at least one coating layer thereon, wherein the at least one coating layer 
55 comprises a silicate, magnesium sulfate, and an alkali metal salt selected from the group consisting of alkali metal car- 
bonates, alkali metal bicarbonates and alkali metal sulfates, has a fast solubility and good formulation stability with 
detergent, and the inventors thus accomplished the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, th present invention will be described in more detail. 

Coating of sodium percarbonate is conducted as follows. That is, on a sodium percarbonate particle, an aqueous 
5 solution of a silicate or a mixed aqueous solution of a silicate and an alkali metal carbonate is sprayed and dried to form 
a first coating layer, then an aqueous solution of magnesium sulfate independently or a mixed aqueous solution of mag- 
nesium sulfate and an alkali metal carbonate or sulfate is sprayed and dried to form a second coating layer. 

Further, on a sodium percarbonate particle, the coating layer may be formed by spraying the sodium percarbonate 
particle simultaneously using different nozzles and drying the above aqueous solutions. 
10 When the order of spraying is reversed, i.e., at first, a solution containing magnesium sulfate is sprayed, then a 
solution of a silicate and a solution of an alkali metal carbonate is sprayed, the thus obtained sodium percarbonate par- 
ticle has a decreased amount of active oxygen. 

Further, on a sodium percarbonate particle, the coating layer may be formed by spraying an aqueous solution of a 
silicate, an aqueous solution of magnesium sulfate and an aqueous solution containing an alkali metal bicarbonate or 
is sulfate simultaneously or sequentially using different nozzles and drying. 

Sodium percarbonate used in the present invention is obtained by cohesive-granulating, using a miscible-type 
granulator, sodium percarbonate (water content of 6-15 %) produced by reacting, crystallizing and dehydrating using a 
known method, with a binder, then rectifying using an extruder and drying. 

Further, sodium percarbonate which is produced by mixing wet powdery sodium percarbonate with recovered 
20 sodium percarbonate partially containing a coating agent component, such as a silicate component, magnesium sulfate 
component or alkali metal sulfate component recovered from granulation steps and/or coating steps, etc., then granu- 
lating using the above-mentioned procedure, is preferably used 

The composition ratio of the wet powdery sodium percarbonate and the recovered sodium percarbonate is prefer- 
ably within the ratio from 50:50 to 99:1 . Particularly, when the recovered sodium percarbonate is finely powdered such 
25 that the diameter of the recovered sodium percarbonate is 300 jim and below, preferably from 5 to 1 00 urn, the stability 
of sodium percarbonate further increases. 

The sodium percarbonate particle used in the present invention which is at the post-granulation step and pre-coat- 
ing step is usually from 300 to 3000 ^m, preferably from 300 to 2000 jim, more preferably from 500 to 1000 urn in diam- 
eter. 

30 As the silicate as a coating agent, a sodium salt, such as sodium orthosilicate, sodium metasilicate, water-glass No. 
1, No. 2, No. 3, etc., can be used. Among these, water-glasses are liquid and are preferably used in view of conven- 
ience. 

The coating amount of the silicate it preferably 0.01 mole to 0.06 mole based on Si0 2 per mole of uncoated sodium 
percarbonate (Na 2 C0 3 3/2 H 2 0 2 ;molecular weight:157). That is, the silicate is coated in an amount of 0.3 parts to 2.2 
35 parts based on Si0 2 (molecular weight: 60.3) per 100 parts of sodium percarbonate. In the case that the coating 
amount of the silicate is too small, the coverage of the coating decreases, and the formulation stability with detergent 
becomes insufficient. In contrast, in the case where the coating amount of the silicate is too large, the solubility rate 
becomes slow. 

As the alkali metal bicarbonate as a coating agent, sodium bicarbonate, potassium bicarbonate, lithium bicarbo- 

40 nate, etc., may be used. Further, these can be used in combination. Among these, sodium carbonate is most preferable 
from the viewpoint of economical efficiency. The coating amount of the alkali metal bicarbonate is preferably 0.0 5 mole 
to 0.25 mole per mole of uncoated sodium percarbonate. That is, in the case of sodium bicarbonate (molecular weight: 
84), the alkali metal bicarbonate is present in an amount of 2.7 to 13.4 parts per 100 parts of sodium percarbonate 
(molecular weight: 157). In the case of 0.05 mole of alkali metal bicarbonate and below per mole of uncoated sodium 

45 percarbonate, the formulation stability with detergent is insufficient. In contrast, in the case of 0.25 mole of alkali metal 
bicarbonate and more per mole of uncoated sodium percarbonate, not only does the solubility rate decrease, but also 
economical efficiency is not preferable. 

As the alkali metal carbonate as a coating agent, sodium carbonate, potassium carbonate, lithium carbonate, etc., 
may be used. Further, these can be used in combination. Among these, sodium carbonate is most preferable from the 

so viewpoint of economical efficiency. 

The coating amount of the alkali metal carbonate is preferably 0.075 mole to 0.18 mole per mole of uncoated 
sodium percarbonate. That is, in the case of sodium carbonate (molecular weight: 106), the alkali metal carbonate is 
from 5 parts to 1 2 parts per 1 00 parts of sodium percarbonate. In case that the coating amount of the alkali metal car- 
bonate is 0.075 mole and less, the formulation stability with detergent decreases. In contrast, in the case of an alkali 

55 metal carbonate coating amount of 0.18 mole and more, not only does the solubility rate become slow, but also it is not 
preferable in view of economical efficiency. 

As the alkali metal sulfate as a coating agent, sodium sulfate, potassium sulfate, lithium sulfate, etc., may be used. 
Further, these can be used in combination. Among these, sodium sulfate is most preferable from the viewpoint of eco- 
nomical efficiency. 
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The coating amount of the alkali metal sulfate is preferably from 0.05 mole to 0.20 mole per mole of uncoated 
sodium percarbonate. That is, in the case that the alkali metal sulfate is sodium sulfate anhydride (molecular weight: 
142), it is present in an amount of from 4.5 parts to 18 parts per 100 parts of sodium percarbonate. In case that coating 
amount of the alkali metal sulfate is 0.05 mole and less, the formulation stability with detergent insufficient. In contrast, 

s in case of an alkali metal sulfate coating amount of 0.2 mole and more, not only does the solubility rate become slow, 
but it is also not preferable in view of economical efficiency. 

In the present invention, as the alkali metal salt, alkali metal sulfate is preferably used in combination with alkali 
metal bicarbonate. As the alkali metal sulfate and alkali metal bicarbonate, the above-mentioned compounds can be 
used, preferably, sodium sulfate and sodium bicarbonate. 

10 The coating amount is desirably from 0.05 mole to 0.2 mole of alkali metal sulfate and from 0.04 mole to 0. 1 7 mole 
of alkali metal bicarbonate per mole of uncoated sodium percarbonate. 

The coating amount of magnesium sulfate is preferably from 0.006 mole to 0.06 mole per mole of uncoated sodium 
percarbonate. That is, magnesium sulfate (molecular weight: 120.3) is coated in an amount of from 0.45 parts to 4.5 
parts per 100 parts of sodium percarbonate. In the case that coating amount of magnesium sulfate is 0.006 mole and 

is less, the formulation stability with detergent becomes insufficient. In contrast, in the case of a magnesium sulfate coat- 
ing amount of 0.06 mole and more, the solubility rate becomes slow. 

The ratio of each coating agent is not limited, as long as it is within the range described in the specification and 
recited in the claims of the present application. Usually, the ratio of the alkali metal salt : silicate : magnesium sulfate is 
within the range from 1 :0.03:0.02 to 1 :1.2:1 .2, preferably, from 1 :0. 1:0.1 to 1 :0.4:0.4, based on the mole ratio. 

20 In particular, when an alkali metal bicarbonate is used as the alkali metal salt, the ratio of the alkali metal bicarbo- 
nate : silicate : magnesium sulfate is usually within the range from 1 :0. 03:0. 024 to 1 :1.2:1 .2, preferably from 1 :0. 1:0.1 
to 1 :0.2:0.2, based on the mole ratio. 

When an alkali metal carbonate is used as the alkali metal salt, the ratio of alkali metal carbonate : silicate : mag- 
nesium sulfate is usually within the range from 1 :0.05:0.03 to 1 :0.8:0.8, preferably from 1 :0.1 :0.1 to 1 :0.4:0.4, based on 

25 the mole ratio. 

When an alkali metal sulfate is used as the alkali metal salt, the ratio of alkali metal sulfate : silicate : magnesium 
sulfate is usually within the range from 1 :0.05:0.03 to 1 :1 .2:1 .2, preferably from 1 :0.1 :0.1 to 1 :0.2:0.2, based on the mole 
ratio. 

When a combination of an alkali metal sulfate and an alkali metal bicarbonate is used as the alkali metal salt the 
30 ratio of alkali metal sulfate : silicate : magnesium sulfate : alkali metal bicarbonate is usually within the range from 
1 :0.05:0.03:0.2 to 1:1.2:1 .2:0.85, preferably from 1 :0. 1 :0.1 :0.4 to 1 :0.2:0.2:0.85, based on the mole ratio. 

Additionally, besides the above-mentioned coating agent, a chelating agent or stabilizer, such as ethylenediamine- 
tetraacetic acid (EDTA) or salts thereof (EDTA-4Na, etc.), nitrilotriacetic acid, etc., may be used in combination with the 
coating agent. 

35 Particularly, when a chelating agent is added into a mixture of magnesium sulfate and sodium bicarbonate, crystal- 
lization does not occur at all. That is, if a chelating agent is not added, depending upon the concentration of the aqueous 
solution, there is a case that crystallization appears partially several days after the preparation of the liquid. 

When sodium percarbonate is coated, the solvent of these coating agents is selected from solvents which dissolve 
the coating agent, and water, which has high solubility and is safe and cheap, is most preferable. 

40 The concentration of the coating agent at the time of spraying may be not more than the saturated concentration of 
solubility at the temperature in use; however, when the concentration is too small, not only does it require time to dry, 
but also the calories of water vaporized becomes large, and thus a low concentration is not preferable from the view- 
point of economical efficiency. On the other hand, when the concentration is too high, crystallization may occur and 
block tubes or nozzles and thus a high concentration is not preferable. Thus, the liquid concentration of a silicate is pref- 

45 erably from 0.5 % by weight to 9 % by weight, more preferably from 1 % by weight to 6 % by weight, based on Si0 2 . On 
the other hand, the liquid concentration of magnesium sulfate is preferably from 0.2 % by weight to 25 % by weight, 
more preferably from 0.5 % by weight to 20 % by weight. The liquid concentration of an alkali metal sulfate is preferably 
from 3 % by weight to 20 % by weight, more preferably from 5 % by weight to 1 5 % by weight. The liquid concentration 
of an alkali metal bicarbonate is preferably from 3 % by weight to 9 % by weight, more preferably from 5 % by weight to 

so 8% by weight. 

The liquid concentration of an alkali metal carbonate is preferably from 5 % by weight to 20 % by weight, more pref- 
erably from 7 % by weight to 1 5 % by weight. 

The temperature of the sodium percarbonate at the time of spray-drying is preferably from 40 to 95 °C, more pref- 
erably from 50 to 90 °C. In case that the temperature of the sodium percarbonate is too low, particles of sodium percar- 
55 bonate agglomerate, and the embodiment is not preferable. On the other hand, in the case that the temperature of the 
sodium percarbonate is too high, sodium percarbonate tends to decompose, and it is hard to make a uniform coating 
because of the growth of crystals of the coating agent. 

The present sodium percarbonate particle has an excellent solubility rat and has excellent formulation stability 
with detergent. The present sodium percarbonate is uniformly coated on its surface with a silicate, magnesium sulfate, 
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and at least one of an alkali metal carbonate, bicarbonate, and sulfate and/or a reaction product thereof, and can show 
stabilizing action by cutting off water or another kicker. By using the combination of the components used in the present 
invention as a coating agent, a particularly excellent stabilizing effect is obtained. 

The sodium percarbonate particle coated in accordance with the present invention is not only excellent in its formu- 
5 lation stability with a zeolite or detergent which has a characteristic of a kicker, but also has an excellent solubility rate 
and can be used in low temperature laundry. 

Hereinafter the present invention will be explained in more detail using examples and comparative examples. The 
present invention is not limited to these examples. The use of % in the examples means % by weight, unless otherwise 
described expressly. 

w 

EXAMPLE 1 

300 g of sodium percarbonate having a mean diameter of 500 urn (active oxygen 14.4 %) was placed on a multi- 
pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 
is make f luidization. Thereafter, by warming inlet air, the temperature of the fluidizing sodium percarbonate was raised to 
75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, 225 g of an aqueous solution of water-gtass 
No. 1 (water-glass No. 1 concentration of 2 wt% based on Si0 2 ) was sprayed from a spray nozzle located 10 cm above 
the multipore plate over 39 minutes at a flow rate of 7.5 g/min. After spray completion, the sample was dried for 5 min- 
utes, and the first coating layer was thereby formed. Then, after a change of the nozzle, 500 g of a mixed aqueous solu- 
te tion of magnesium sulfate and sodium bicarbonate (MgS0 4 concentration of 0.9 wt%, NaHC0 3 concentration of 6.6 wt 
%) was sprayed at a flow rate of 7.5 g/min over 67 minutes. Similarly as the above, after completion of the spraying, the 
sample was dried for 5 minutes, and the second coating layer was thereby formed. In the coating, the temperature of 
the sodium percarbonate was controlled from 73 to 77 °C. The coating amount of each component as solids content 
was as follows: 

25 

Water-glass No. 1 (SiO^ in the first coating layer 

-4.5 g (1 .5 % of the sodium percarbonate to be coated) 
30 Magnesium sulfate in the second coating layer 

-4.5 g (1 .5 % of the sodium percarbonate to be coated) 
Sodium bicarbonate in the second coating layer 

35. 

-33.0 g (1 1 % of the sodium percarbonate to be coated). 

After cooling, the coated sodium percarbonate was taken out and no aggregate was observed. 

Useful oxygen of the obtained sodium percarbonate analyzed to 12.5 %. 
40 From this value, decomposition of the active oxygen at coating time was extremely small, with the coating agent 
being coated the same as the theoretical value. (Theoretical value: 14.4 % x 1 / (1 + 0.14) = 12.6 %) 

Further, coated sodium percarbonate was mixed with a zeolite and detergent to investigate the storage stability 
test. The result together with the result of the solubility rate is shown in Table 1. Formulation stability was very good, 
and great improvement of stability as compared with uncoated sodium percarbonate described below was recognized. 

45 

Solubility test 

5 g of sodium percarbonate particle was charged into 1 I of water and stirred at 200 rpm. The time for the particle to 
dissolve completely was measured by the electrical conductance method. 

50 

Storage stability test 1 

1 g of synthetic zeolite 4A powder which was sufficiently absorbed with moisture for 1 day at 30 °C, relative humidity 
of 80 %, and 1 g of sodium percarbonate were charged into a polyethylene bag (Trade name: UNI PACK A-4, Seisan 
55 Nippon Sya Co., Ltd.. water permeable) and mixed sufficiently. The mixture stood for 4 days at 30 °C and a relative 
humidity of 80 %, and active oxygen of pre- and post-storage was analyzed, and formulation stability with a zeolite was 
investigated. 
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Storage stability test 2 

To 1300 g f commercially available compact detergents (containing a zeolite and enzyme, etc.), 200 g of coated 
or uncoated sodium percarbonate (13.3 % against the detergent) was homogeneously mixed, put into carton board 
5 box, and then sealed with vinyl tape. The mixture was stored in a constant temperature bath for 21 days at 30 °C and 
a relative humidity of 80 %. The active oxygen amount of the samples was determined by sodium thiosulfate precipita- 
tion. The residual rate of active oxygen was calculated according to the following formula. 
Residual rate of active oxygen (%)=(active oxygen at post-storage/active oxygen at pre- storage) x 100 

w EXAMPLE 2 

Coated sodium percarbonate was obtained using the same procedures as in Example 1, except that potassium 
bicarbonate was used instead of sodium bicarbonate as a coating agent. 

75 Potassium bicarbonate: 33.0 g (1 1 .0 % of sodium percarbonate to be coated) 
Water-glass No. 1 (as SiOa): 4.5 g (1 .5 % of sodium percarbonate to be coated) 
Magnesium sulfate: 4.5 g (1 .5 % of sodium percarbonate to be coated) 

Active oxygen of the obtained sodium percarbonate analyzed to 12.6 %. 
20 This value shows that without decomposing the active oxygen at the coating time, the coating agent was coated the 
same as the theoretical value. Further, solubility was investigated using the same procedure as in Example 1, and it 
was found that the sample dissolved by 2.5 minutes. 

Formulation stability was investigated in the same manner as Example 1, and it was good. The result is shown in 
Table 1. 

25 

EXAMPLE 3 

Coated sodium percarbonate was obtained using the same procedures as in Example 1 , except that sodium meta- 
silicate was used instead of water-glass No. 1 as a coating agent, the coating amount was changed, and a chelating 
30 agent corresponding to 0.5 % of the amount of the coating was added to the mixed solution of magnesium sulfate and 
sodium bicarbonate in order to stabilize the solution. 

Sodium bicarbonate: 33.0 g (1 1 .0 % of sodium percarbonate to be coated) 
Sodium meta silicate : 3.0 g (1.0 % of sodium percarbonate to be coated) 
35 Magnesium sulfate: 4.5g (1 .5 % of sodium percarbonate to be coated) 

Ethylenediaminetetraacetic acid tetrasodium salt: 1.5g{1 .5 % of sodium percarbonate to be coated). 

Active oxygen of the obtained sodium percarbonate. solubility and formulation stability were investigated, solubility 
was excellent, and formulation stability was good. The results are shown in Table 1 . 
40 The mixed solution of magnesium sulfate, sodium bicarbonate and chelating agent was stable and did not give any 
precipitate after storing a day. 

EXAMPLE 4 

45 12 kg of sodium percarbonate having a mean diameter of 500 urn (active oxygen: 14.4 %) was placed on a multi- 
pore plate of a fluid drying apparatus (Fuji Paudal Co., Ltd., "MIDGET-DRYER"), then air at 3.2 m 3 /min was sent to 
make fluidization. Thereafter, by warming inlet air to from 120 to 150 °C ( the temperature of the fluidizing sodium per- 
carbonate was raised to 75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, a mixed bicarbonate 
solution of sodium bicarbonate and magnesium sulfate (Sodium bicarbonate concentration of 8 wt%, magnesium sul- 

so fate of 1 wt%) and an aqueous solution of sodium metasilicate (1 .2 wt% based on Si0 2 ) was sprayed simultaneously 
from different spray nozzles located 40 cm above the multipore plate. 

Spraying of 12 kg of the mixed solution of sodium bicarbonate and magnesium sulfate took 150 minutes at a speed of 
80 g/min. On the other hand, spraying of 10 kg of the aqueous solution of sodium metasilicate took 150 minutes at a 
speed of 67 g/min., and the coating finished at almost the same time. The temperature during the coating was control- 
55 led from 73 to 77 °C. After completion of the coating, heated air continued to be sent for 5 minutes to dry. Next, heating 
from the air heater finished, and the sample was cooled with a cool air flow. Aft r cooling, the coated sodium percar- 
bonate was taken out, and no aggr gate was observed. 

The coating amount of each component as solids content was as follows: 
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NaHC0 3 : 0.96 kg (8.0 % of the sodium percarbonate to be coated) 

Sodium metasilicate (Si0 2 ): 0.12 kg (1 .0 % of the sodium percarbonate to be coated) 

Magnesium sulfate: 0.12 kg (1 .0 % of the sodium percarbonate to be coated) 

s Active oxygen of the obtained sodium percarbonate, solubility and formulation stability were investigated. The 
results are shown in Table 1 . 

Solubility and formulation stability in case of simultaneous spraying were both excellent as in the case of multi- 
spraying of Examples 1 , 2 and 3. 

w EXAMPLE 5 

Coated sodium percarbonate was obtained using the same procedures as in Example 4, except that to the mixed 
solution of magnesium sulfate and sodium bicarbonate, EDTA-4Na as a chelating agent was added in an amount of 0.5 
% corresponding to the coating amount, the coating amount was changed, and water-glass No. 1 was used instead of 
15 sodium metasilicate. 

The spray time of the two liquids was finished after about 188 minutes. Active oxygen of the obtained sodium per- 
carbonate, solubility and formulation stability were investigated. The results are shown in Table 1 . 

NaHC0 3 : 1 .2 kg (10.0 % of the sodium percarbonate to be coated) 
20 Water-glass No. 1 (SiO^ : 0. 1 5 kg (1 .25 % of the sodium percarbonate to be coated) 
Magnesium sulfate: 0.15 kg (1 .25 % of the sodium percarbonate to be coated) 
Ethylenediaminetetraacetic acid tetrasodium salt: 1.5g(1.5 % of sodium percarbonate to be coated) 

As can be seen from Table 1 , sodium percarbonate produced according to the Examples of the present invention 
25 was excellent in solubility (time required to dissolve completely was fast, i.e., from 2 to 2.5 min.), and formulation stabil- 
' ity with detergent was good (only 10 % decomposition even after 21 days storage) and found to have a balanced good 
property. 

COMPARATIVE EXAMPLE 1 

30 

Active oxygen, solubility and formulation stability of uncoated sodium percarbonate which was used as a raw mate- 
rial in the present invention were investigated. The results are shown in Table 1 for comparison. 

COMPARATIVE EXAMPLE 2 

35 

Coated sodium percarbonate was obtained using the same procedures as in Example 1 , except that the spraying 
of the second layer was not conducted. 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 1 . The formulation stability was only a little better than in the uncoated sample of COMPAR- 
ED AT1VE EXAMPLE T and did not show a great improvement like in Example 1. Further, the solubility was rather bad, 
which may have been because of the use of only one component of Si0 2 . 

COMPARATIVE EXAMPLE 3 

45 Coated sodium percarbonate was obtained using the same procedures as in Example 1 , except that the spraying 
of the first layer was not conducted. 

Potassium bicarbonate: 33.0 g (1 1 .0 % of sodium percarbonate to be coated) 
Magnesium sulfate: 4.5 g (1 .5 % of sodium percarbonate to be coated) 

50 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 1. Although the solubility was good, the formulation stability did not show a great improve- 
ment like in Example 1 . 

55 COMPARATIVE EXAMPLE 4 

300 g of sodium percarbonate having a mean diameter of 500 urn (Active oxygen: 14.4 %) was placed on a multi- 
pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 
make fluidization. Thereafter, by warming inlet air, the temperature of the fluidizing sodium percarbonat was raised to 
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75 °C. After the t mperature was steady at 75 °C, to keep it in a fluid state, 1 80 g of an aqueous solution of magnesium 
chloride (10 % concentration of magnesium chloride) was sprayed from a spray nozzle located 10 cm above the multi- 
pore plate over 36 minutes at a flow rate of 5 g/min. After spray completion, the contents were removed from the appa- 
ratus, moved to a vacuum dryer, and dried for 4 hours at 50 °C under 3 mmHg. 
5 Activ oxygen, solubility and formulation stability of the obtained sodium p rcarbonate were investigated. The 
results are shown in Table 1 . The formulation stability did not show a great improvement like in Example 1 . In particular, 
the formulation stability with a zeolite was low, like the uncoated sample in COMPARATIVE EXAMPLE 1. 

Further, a great decrease of useful oxygen which was over the value of dilution by the coating agent was observed. 

10 Theoretical cone, of active oxygen: 14.4 % x 1 / (1 + 0.06) = 13.6 % 
Actually measured cone, of active oxygen: 12.9 % 

Also, the sample took 5 minutes to dissolve in COMPARATIVE EXAMPLE 4, so it is not applicable when laundry is 
conducted at a low temperature. 

15 

COMPARATIVE EXAMPLES 

300 g of sodium percarbonate having a mean diameter of 500 *im (active oxygen: 14.4 %) was placed on a multi- 
pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 

20 make f luidization. Thereafter, by warming inlet air, the temperature of the f luidizing sodium percarbonate was raised to 
50 °C. After the temperature was steady at 50 °C, to keep it in a fluid state, 1 29 g of an aqueous solution of a mixed salt 
of sodium carbonate and sodium bicarbonate (sesquicarbonate) (8.6 % concentration of sodium carbonate, 3 % of 
sodium bicarbonate) was sprayed from a spray nozzle located 10 cm above the multipore plate over 26 minutes at a 
flow rate of 5 g/min. For 10 minutes after spray completion, only gas at the same temperature continued to be sent, and 

25 drying was completed. Then, the gas was changed to cool wind, and the sample was cooled to 30 °C. Then, the coated 
sodium percarbonate was removed from the apparatus, and little aggregates were observed. 

Sodium bicarbonate: 3.9 g (1.3 % of sodium percarbonate to be coated) 
Sodium carbonate: 1 1 .1 g (3.7 % of sodium percarbonate to be coated) 

30 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 1. The solubility was preferable, but the formulation stability did not show a great improve- 
ment like in Example 1. 

35 COMPARATIVE EXAMPLE 6 

Coated sodium percarbonate was obtained using the same procedures as in Example 1, except that the coating 
amount of water-glass No. 1 was 12.5 %, after formulation of the first coating layer, the second coating layer was for- 
mulated using only an aqueous solution of magnesium sulfate, without using sodium bicarbonate, and total coating 
40 amount was the same as in Example 1 . 

Water-glass No. 1 (SiOa): 37.5 g (1 2.5 % of sodium percarbonate to be coated) 
Magnesium sulfate: 4.5 g (1 .5 % of sodium percarbonate to be coated) 

45 Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 1 . 
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EXAMPLE 6 

300 g of sodium percarbonate having a mean diameter of 500 pm (active oxygen: 14.4 %) was placed on a mutti- 
pore plate of a fluid dry coater (Yamato Scientific Co., Ltd.. PULVIS MINI BED), then air at 0.25 nVVmin was sent to 

5 make f luidization. Thereafter, by warming inlet air, the temperature of the fluidizing sodium percarbonate was raised to 
75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, 600 g of mixed solution of sodium carbonate 
and water-glass No. 1 (sodium carbonate concentration of 5.5 wt%, water-glass No. 1 of 1 wt% based on Si0 2 ) was 
sprayed from a spray nozzle located 10 cm above the multipore plate over 75 minutes at a flow rate of 8 g/min. After 
spray completion, the sample was dried for 5 minutes, and the first coating layer was thereby formed. Then, after a 

w change of the nozzle, 90 g of the solution of magnesium sulfate (5.5 wt.%), was sprayed at a flow rate of 5 g/min over 
1 8 minutes. Similarly as the above, after completion of the spraying, the sample was dried for 5 minutes, and the second 
coating layer was thereby formed. In the coating, the temperature of the sodium percarbonate was controlled from 73 
to 77 °C. The coating amount of each component as solids content was as follows: 

is Na 2 C0 3 in the first coating layer: 33.0 g (1 1 % of the sodium percarbonate to be coated) 

Water-glass No, 1 (SiO^ in the first coating layer 6.0 g (2.0 % of the sodium percarbonate to be coated) 
Magnesium sulfate in the second coating layer: 4.5 g (1.5 % of the sodium percarbonate to be coated). 

After cooling, the coated sodium percarbonate was taken out, and no aggregate was observed. 
Active oxygen of the obtained sodium percarbonate analyzed to 12.6 %. 

This shows that there was no decomposition of the active oxygen at the coating time, and that the coating agent 
was coated the same as the theoretical value. 
(Theoretical value : 14.4 % x 1 / (1 + 0.145)= 12.6 %) 

The obtained sodium percarbonate was dissolved by 2.5 min. 

Further, coated sodium percarbonate was mixed with a zeolite and detergent to investigate the storage stability 
test. The result together with the result of the solubility rate is shown in Table 2. Formulation stability was very good, 
and a great improvement of stability as compared with uncoated sodium percarbonate described below was recog- 
nized. 

30 EXAMPLE 7 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that amount of the 
coating was changed as set forth below. 

35 Sodium carbonate: 24.8 g (8.3 % of sodium percarbonate to be coated) 

Water-glass No. 1 (as SiO^: 4.5 g (1.5 % of sodium percarbonate to be coated) 
Magnesium sulfate: 10.5 g (3.5 % of sodium percarbonate to be coated) 

Active oxygen of the obtained sodium percarbonate analyzed to 12.7 %. 

This value shows that without decomposing the active oxygen at the coating time, the coating agent was coated the 
same as the theoretical value. Further, solubility was investigated using the same procedure as in Example 1, and it 
was found that the sample dissolved by 2.5 minutes. 

Formulation stability was investigated in the same manner as Example 1 , and it was good. The result is shown in 
Table 2. 

EXAMPLE $ 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that potassium 
carbonate was used instead of sodium carbonate and that water-glass No. 3 was used instead of water-glass No. 1 . 

so 

Potassium carbonate: 33.0 g (1 1 .0 % of sodium percarbonate to be coated) 
Water-glass No. 3 (as SiOa): 6.0 g (2.0 % of sodium percarbonate to be coated) 
Magnesium sulfate: 4.5 g (1 .5 % of sodium percarbonate to be coated) 

55 Active oxygen of the obtained sodium percarbonate, solubility and formulation stability wer investigated, and th 
results are shown in Table 2. 
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EXAMPLE 9 

12 kg of sodium percarbonate having a mean diameter of 500 jim (useful oxygen: 14.4 %) was placed on a multi- 
pore plat of a fluid drying apparatus (Fuji Paudal Co., Ltd., "MIDGET-DRYER"), then air at 3.2 m 3 /min was sent to 
make fluidization. Thereafter, by warming inlet air to from 120 to 150 °C, the temperature of the fluidizing sodium per- 
carbonate was raised to 75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, a mixed solution of 
sodium carbonate and water-glass No. 1 (Na 2 C0 3 concentration of 16.5 wt% f water-glass No. 1 of 3 wt% based on 
SiO^ and an aqueous solution of magnesium sulfate (10 wt%) was sprayed simultaneously from different spray nozzles 
located 40 cm above the multipore plate. 

Spraying of 8 kg of the mixed solution of sodium carbonate and water-glass No. 1 took about 76 minutes at a speed 
of 105 g/min. On the other hand, spraying of 1 .8 kg of the aqueous solution of magnesium sulfate took 76 minutes at a 
speed of 23.7 g/min., and the coating finished at almost the same time. The temperature during the coating was con- 
trolled from 73 to 77 °C. After completion of the coating, heated air continued to be sent for 5 minutes so that the sample 
dried. Next, heating from the air heater finished,, and the sample was cooled with a cool air flow. After cooling, the 
coated sodium percarbonate was taken out, and no aggregate was observed. 

The coating amount of each component as solids content was as follows: 

Na 2 C0 3 : 1 .32 kg (1 1 .0 % of the sodium percarbonate to be coated) 

Water-glass No. 1 (Si0 2 ): 0.24 kg (2.0 % of the sodium percarbonate to be coated) Magnesium sulfate: 0. 18 kg (1 .5 
% of the sodium percarbonate to be coated) 

Active oxygen of the obtained sodium percarbonate, solubility and formulation stability were investigated. The 
results are shown in Table 2. 

in the case of simultaneous spraying, solubility was a tittle bit slow as compared to the multi-spray case of Exam- 
ples 6, 7 and 8. 

EXAMPLE 10 

Coated sodium percarbonate was obtained using the same procedures as in Example 9, except that a mixed solu- 
tion of potassium carbonate and water-glass No. 3 was used instead of a mixed solution of sodium carbonate and 
water-glass No. 1 . 

Potassium carbonate: 1 .32 Kg (1 1 .0 % of sodium percarbonate to be coated) 
Water-glass No. 3 (as SiO^: 0.24 Kg (2.0 % of sodium percarbonate to be coated) 
Magnesium sulfate: 0.18 Kg (1 .5 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated, and the 
results are shown in Table 2. As can be understood from Table 2, sodium percarbonate produced according to the 
Example of the present invention was shown to be good in solubility (necessary time for complete dissolution was from 
2 to 2.5 minutes) and good in formulation stability (after 21 days storage, only 10 % was decomposed), and had a good 
balance in property. 

COMPARATIVE EXAMPLE 7 

Active oxygen, solubility and formulation stability of uncoated sodium percarbonate which was used as a raw mate- 
rial in the present invention were investigated. The results are shown in Table 2 for comparison. 

COMPARATIVE EXAMPLE 8 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that the spraying 
of the second layer was not conducted. 

Sodium carbonate: 33.0 g (1 1 .0 % of sodium percarbonate to be coated) 
Water-glass No. 3 (as SiO^): 6.0 g (2.0 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
r suits are shown in Table 2. The formulation stability did not show a great improvement like in Example 1. 
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COMPARATIVE EXAMPLE 9 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that the spraying 
of the first layer was not conducted. 
5 Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 2. The formulation stability did not show a great improvement like in Example 6. Further, a 
great decrease of useful oxygen which was over the value of dilution by the coating agent was observed. 

Theoretical cone, of active oxygen: 14.4 % x 1 / (1 + 0.015) = 14.2 % 
io Actually measured cone, of active oxygen: 13.9% 

COMPARATIVE EXAMPLE 10 

300 g of sodium percarbonate having a mean diameter of 500 u.m (active oxygen: 14.4 %) was placed on a multi- 
15 pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 
make fluidization. Thereafter, by warming inlet air, the temperature of the f luidizing sodium percarbonate was raised to 
75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, 1 80g of an aqueous solution of magnesium 
chloride (10 % concentration of magnesium chloride was sprayed from a spray nozzle located 10 cm above the multi- 
pore plate over 36 minutes at a flow rate of 5 g/min. After spray completion, the contents were removed from the appa- 
20 ratus, moved to a vacuum dryer, and dried for 4 hours at 50 °C under 3 mmHg. 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 2. The formulation stability did not show a great improvement like in Example 6. In particular, 
the formulation stability with a zeolite was low, like the uncoated sample in COMPARATIVE EXAMPLE 6. 

Further, a great decrease of active oxygen which was over the value of dilution by the coating agent was observed. 

25 

Theoretical cone, of active oxygen: 14.4 % x 1 / (1 + 0.06)= 13.6 % 
Actually measured cone, of active oxygen: 12.9 % 

Also, the sample took 5 minutes to dissolve in COMPARATIVE EXAMPLE 9, so it is not applicable when laundry is 
30 conducted at a low temperature. 

COMPARATIVE EXAMPLE 1 1 

300 g of sodium percarbonate having a mean diameter of 500 urn active oxygen: 14.4 %) was placed on a multi- 
35 pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 
make fluidization. Thereafter, by warming inlet air, the temperature of the f luidizing sodium percarbonate was raised to 
50 °C. After the temperature was steady at 50 °C, to keep it in a fluid state, 1 50g of an aqueous solution of a mixed salt 
of sodium carbonate and sodium sulfate (8.8 % concentration of sodium carbonate, 1 1 .2 % of sodium sulfate) was 
sprayed from a spray nozzle located 10 cm above the multipore plate over 30 minutes at a flow rate of 5 g/min. For 10 
40 minutes after spray completion, only gas at the same temperature continued to be sent, and drying was completed. 
Then, the gas was changed to cool wind, and the sample was cooled to 30 °C. Then, the coated sodium percarbonate 
was removed from the apparatus, and little aggregates were observed. 

Sodium carbonate: 1 3.2 g (4.4 % of sodium percarbonate to be coated) 
45 Sodium sulfate: 1 6.8 g (5.6 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 2. The solubility was preferable, but the formulation stability did not show a great improve- 
ment like in Example 6. 

50 

COMPARATIVE EXAMPLE 12 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that without using 
sodium carbonate, the first coating layer was formulated using only an aqueous solution of water-glass No. 1 . 

55 

Water-glass No. 1 (SiOa): 39 g (13 % of sodium percarbonate to be coated) 
Magnesium sulfate: 4.5 g (1.5 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonat were investigated. The 
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results are shown in Table 2. 
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EXAMPLE 1 1 

300 g of sodium percarbonate having a mean diameter of 500 urn (active oxygen: 14.4 %) was placed on a multi- 
pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 

20 make fluidization. Thereafter, by warming inlet air, the temperature of the f luidizing sodium percarbonate was raised to 
75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, 105 g of an aqueous solution of sodium 
metasilicate (concentration of 2 wt%, based on SiOa) was sprayed from a spray nozzle located 10 cm above the multi- 
pore plate over 21 minutes at a flow rate of 5 g/min. After spray completion, the sample was dried for 5 minutes, and the 
first coating layer was thereby formed. Then, after a change of the nozzle, 1 00 g of a mixed solution of magnesium sui- 

25 fate and sodium sulfate (magnesium sulfate of 4.2 wt%, sodium sulfate concentration of 1 5 wt%) was sprayed at a flow 
rate of 5 g/min over 20 minutes. After completion of the spraying, the sample was dried for 5 minutes, and the second 
coating layer was thereby formed. The temperature during coating was controlled from 73 to 77 °C The coating amount 
of each component as solids content was as follows: 

30 Sodium metasilicate in the first coating layer: 2.1 g(as Si0 2 0.7% of the sodium percarbonate to be coated) 
Magnesium sulfate in the second coating layer: 4.2 g (1 .4% of the sodium percarbonate to be coated) 
Sodium sulfate in the second coating layer: 15.0 g (5.0% of the sodium percarbonate to be coated) 

After cooling, the coated sodium percarbonate was taken out, and no aggregate was observed. 
35 Active oxygen of the obtained sodium percarbonate analyzed to 1 3.4 %. 

This shows that there was no decomposition of the active oxygen at the coating time, and that the coating agent 
was coated the same as the theoretical value. 
(Theoretical value : 14.4 % x 1 / (1 + 0.07) = 13.5 %) 

The obtained sodium percarbonate was dissolved by 2.5 min. 
40 Further, coated sodium percarbonate was mixed with a zeolite and detergent to investigate the storage stability 
test. The result together with the result of the solubility rate is shown in Table 3. Formulation stability was very good, 
and a great improvement of stability as compared with uncoated sodium percarbonate described below was recog- 
nized. 

45 EXAMPLE 12 

Coated sodium percarbonate was obtained using the same procedures as in Example 11, except that potassium 
sulfate was used instead of sodium sulfate. 

so Sodium metasilicate: 2.1 g(as Si0 2 0.7% of the sodium percarbonate to be coated) 
Potassium sulfate: 15.0 g (5% of the sodium percarbonate to be coated) 
Magnesium sulfate: 4.2 g (1 .4% of the sodium percarbonate to be coated) 

Active oxygen of the obtained sodium percarbonate analyzed to 13.4 %. 
55 This value shows that without decomposing sodium percarbonate at the coating time, the coating agent was coated 
the same as the theoretical value. Further, solubility was investigated using the same procedure as in Example 1 1 , and 
it was found that the sample dissolved by 2 minutes. 

Formulation stability was investigated in the same manner as Example 1 1 , and it was good. The result is shown in 
Table 3. 
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EXAMPLE 13 

Coated sodium percarbonate was obtained using the same procedures as in Example 1 1 , except that water-glass 
No. 1 was used instead of sodium metasilicate, the amount of coating agent was changed, and EDTA-4Na to the 
5 sodium percarbonate particle was added (0.6% cone.) into a mixed solution of magnesium sulfate and sodium sulfate 
in order to stabilize the liquid. 

Water-glass No.1 : 4.5 g (Si0 2 , 1 .5 % of sodium percarbonate to be coated) 
Sodium sulfate: 15.0 g (5.0 % of sodium percarbonate to be coated) 
io Magnesium sulfate: 4.2g (1 .4 % of sodium percarbonate to be coated) 

Ethylenediaminetetraacetic acid tetrasodium salt: 0.6g (0.2 % of sodium percarbonate to be coated ) 

Active oxygen of the obtained sodium percarbonate, solubility and formulation stability were investigated. The sol- 
ubility was excellent, and formulation stability was good as in Example 1 . The results are shown in Table 3. 

75 

EXAMPU5 14 

12 kg of sodium percarbonate having a mean diameter of 500 urn ( Active oxygen: 14.4 %) was placed on a mult- 
ipore plate of a fluid drying apparatus (Fuji Pauda! Co., Ltd., "MIDGET-DRYER"), then air at 3.2 m 3 /min was sent to 

20 make fluidization. Thereafter, by warming inlet air to from 120 to 150 °C, the temperature of the fluidizing sodium per- 
carbonate was raised to 75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, a mixed solution of 
sodium sulfate and magnesium sulfate (sodium sulfate concentration of 15 wt%, magnesium sulfate concentration of 
4.3 wt%) and an aqueous solution of sodium metasilicate (4 wt% as Si0 2 ) was sprayed simultaneously from a spray 
nozzle located 40 cm above the multipore plate, wherein 5.6 kg of the mixed solution of sodium sulfate and magnesium 

25 sulfate was sprayed at a speed of 90 g/min and 2.1 kg of the aqueous solution of sodium metasilicate was sprayed at 
a speed of 34 g/min, both for 62 minutes. After completion of the coating, heated air continued to be sent for 5 minutes 
so that the sample dried. Next, heating from the air heater finished, and the sample was cooled with a cool air flow. The 
temperature was controlled at from 73 to 77 °C. After cooling, the coated sodium percarbonate was removed, and no 
aggregate was observed. 

30 The coating amount of each component as solids content was as follows: 

Sodium sulfate: 840 g (7.0% of the sodium percarbonate to be coated) 

Sodium metasilicate: 84 g (as Si0 2 , o.7% of the sodium percarbonate to be coated) 

Magnesium sulfate: 168 g (1 .4% of the sodium percarbonate to be coated) 

35 

Useful oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 3. 

In the case of simultaneous spraying, the solubility and formulation stability were good, similar to the multi-spray 
case of Examples 11,12 and 13. 

40 

EXAMPLE 15 

Simultaneous spraying over 89 minutes using the same procedures as in Example 14 was conducted, except that 
EDTA-4Na (0.3 wt.%) to sodium sulfate particle was added into a mixed solution of sodium sulfate and magnesium sul- 
45 fate, the amount of coating agent was changed, water-glass No. 1 was used instead of sodium metasilicate, and the 
concentration was changed. 

Sodium sulfate: 1200 g (10.0 % of sodium percarbonate to be coated) 
Water-glass No.1 : 84 g (as Si0 2 , 0.7 % of sodium percarbonate to be coated) 
so Magnesium sulfate: 240g (2.0 % of sodium percarbonate to be coated) 

Ethylenediaminetetraacetic acid tetrasodium salt: 24g (0.2 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated, and the 
results are shown in Table 3. As can be understood from Table 2, sodium percarbonate produced according to the 
55 Example of the present invention was shown to be good in solubility (necessary time for 100 % dissolution was from 2 
to 2.5 minutes, i.e., fast) and good in formulation stability with detergent (after 21 days storage, only 10 % was decom- 
posed), and had a good balance in property. 
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EXAMPLE 16 

Coated sodium percarbonate was obtained using the same procedures as in Example 1 1 , except that mixed aque- 
ous solution of magnesium sulfate, sodium sulfate and sodium bicarbonate( 4.2 % by weight of magnesium sulfate, 10 
% by weight of sodium sulfate and 5 % by weight of sodium bicarbonate) was used instead of mixed aqueous solution 
of magnesium sulfate and sodium sulfate. 

Sodium meta silicate: 2.1 g (as SiO 2 ,0.7 % of sodium percarbonate to be coated 
magnesium sulfate: 4.2 g (1 .4 % of sodium percarbonate to be coated 
sodium sulfate: 10.0 g (3.3 % of sodium percarbonate to be coated) 
Sodium carbonate: 5.0 g (1 .7 % of sodium percarbonate to be coated) 

Active oxygen of the obtained sodium percarbonate was analyzed to 13.4 %. Further, solubility and formulation sta- 
bility were investigated, and the solubility was excellent, and formulation stability was good as in Example 11. The 
results are shown in Table 3. 

COMPARATIVE EXAMPLE 13 

Active oxygen, solubility and formulation stability of uncoated sodium percarbonate which was used as a raw mate- 
rial in the present invention were investigated. The results are shown in Table 3 for comparison. 

COMPARATIVE EXAMPLE 14 

Coated sodium percarbonate was obtained using the same procedures as in Example 1 1 , except that the spraying 
of the mixed solution of magnesium sulfate and sodium sulfate for the second layer was not conducted. 

Sodium metasilicate: 2.1 g (as SiO 2 ,0.7 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate was investigated. The 
results are shown in Table 3. The formulation stability was a little bit better than the uncoated sample of COMPARATIVE 
EXAMPLE 1 1, but did not show a great improvement like in EXAMPLE 1. 

COMPARATIVE EXAMPLE 15 

Coated sodium percarbonate was obtained using the same procedures as in Example 1 1 , except that the spraying 
of the aqueous solution of sodium metasilicate for the first layer was not conducted. 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 3. The formulation stability did not show a great improvement like in Example 1 1. 

COMPARATIVE EXAMPLE 16 

300 g of sodium percarbonate having a mean diameter of 500 \irr\ (active oxygen: 14.4 %) was placed on a multi- 
pore plate of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 m 3 /min was sent to 
make f luidization. Thereafter, by warming inlet air, the temperature of the f luidizing sodium percarbonate was raised to 
75 °C. After the temperature was steady at 75 °C, to keep it in a fluid state, 180g of an aqueous solution of magnesium 
chloride (10 % concentration of magnesium chloride) was sprayed from a spray nozzle located 10 cm above the multi- 
pore plate over 36 minutes at a flow rate of 5 g/min. After vacuum drying, useful oxygen, solubility and formulation sta- 
bility of the obtained sodium percarbonate were investigated. The results are shown in Table 3. The formulation stability 
did not show a great improvement like in Example 1 1 . In particular, the formulation stability with a zeolite was low, like 
the uncoated sample in COMPARATIVE EXAMPLE 1 1 . Further, a great decrease of useful oxygen which was over the 
value of dilution by the coating agent was observed. 

Theoretical cone, of useful oxygen: 14.4 % x 1 / (1 + 0.06)= 13.6% 
Actually measured cone, of useful oxygen: 12.9% 

COMPARATIVE EXAMPLE 17 

300 g of sodium percarbonate having a mean diameter of 500 ^im (active oxygen: 14.4 %) was placed on a multi- 
pore plat of a fluid dry coater (Yamato Scientific Co., Ltd., PULVIS MINI BED), then air at 0.25 rn 3 /min was sent to 
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make fluidization. Thereafter, by warming inl t air, the temperature of the f luidizing sodium percarbonate was raised to 
50 °C. After the temperature was steady at 50 °C, to keep it in a fluid state, 1 50 g of an aqueous solution of a mixed salt 
of sodium carbonate and sodium sulfate (8.6 % concentration of sodium carbonate, 1 1 .2 % of sodium sulfate) was 
sprayed from a spray nozzle located 10 cm above the multipore plat over 30 minutes at a flow rate of 5 g/min. For 10 
5 minutes after spray completion, only gas at the same temperature continued to be sent, and drying was completed. 
Then, the gas was changed to cool wind, and the sample was cooled to 30 °C. Then, the coated sodium percarbonate 
was removed from the apparatus, and little aggregates were observed. 

Sodium sulfate: 16.8 g (5.6 % of sodium percarbonate to be coated) 
10 Sodium carbonate: 1 3.2 g (4.4 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 3. Formulation stability did not show a great improvement like in Example 11. 

15 COMPARATIVE EXAMPLE 18 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that after forming 
the first coating layer, without using sodium sulfate, the second coating layer was formulated using only an aqueous 
solution of magnesium sulfate. 

20 

Sodium metasilicate (Si0 2 ): 2.1 g (0.7 % of sodium percarbonate to be coated) 
Magnesium sulfate: 19.2 g (6.4 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
25 results are shown in Table 3. 

COMPARATIVE EXAMPLE 19 

Coated sodium percarbonate was obtained using the same procedures as in Example 6, except that after forming 
30 the first coating layer, without using magnesium sulfate, the second coating layer was formulated using a mixed aque- 
ous solution of sodium sulfate and sodium carbonate. 

Sodium metasilicate (as SiO^: 2.1 g (0.7 % of sodium percarbonate to be coated) 
Sodium sulfate: 15.0 g (5.0 % of sodium percarbonate to be coated) 
35 Sodium carbonate: 4.2 g (1 .4 % of sodium percarbonate to be coated) 

Active oxygen, solubility and formulation stability of the obtained sodium percarbonate were investigated. The 
results are shown in Table 3. 

40 

Table 3 
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COMPARATIVE EXAMPLE 
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13 


14 


15 


16 


17 


18 


19 


Solubility (min.) 


2.0 


2.0 


2.5 


2.5 


2.5 


2.5 


1.5 


3.5 


1.5 


5.0 


1.5 


4.0 


3.0 


Storage Stability 1 (%) 


95 


91 


93 


95 


96 


96 


30 


50 


79 


43 


48 


68 


72 


Storage Stability 2 (%) 


91 


89 


90 


92 


93 


95 


50 


54 


68 


75 


55 


72 


70 



50 



Claims 

55 1. A stabilized sodium percarbonat particl comprising a sodium percarbonate particl having at least one coating 
layer thereon, wherein the at least one coating layer comprises: 

(a) a silicate; 

(b) magnesium sulfate; and, 
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(c) an alkali metal salt s lected from the group consisting of alkali metal carbonates, alkali metal bicarbonates 
and alkali metal sulfates. 

2. A stabilized sodium percarbonate particle according to Claim 1 , wherein the silicat is s lected from the group con- 
5 sisting of sodium orthosilicat , sodium metasilicate and water-glass. 

3. A stabilized sodium percarbonate particle according to Claim 1 , wherein the coated sodium percarbonate particle 
comprises a mixture of a wet powdery sodium percarbonate particle and a recovered sodium percarbonate particle 
which partially contains a coating agent component. 

10 

4. A stabilized sodium percarbonate particle according to Claim 1 , wherein the silicate is coated on the sodium per- 
carbonate in an amount of from 0.01 mole to 0.06 mole based on Si0 2 per mole of sodium percarbonate. 

5. A stabilized sodium percarbonate particle according to Claim 1, wherein the magnesium sulfate is coated on the 
15 sodium percarbonate in an amount of from 0.006 mole to 0.06 mole per mole of sodium percarbonate. 

6. A stabilized sodium percarbonate particle according to Claim 1, wherein a chelating agent is contained in the at 
least one coating layer. 

20 7. A stabilized sodium percarbonate particle according to Claim 1 , wherein the alkali metal salt is an alkali metal car- 
bonate. 

8. A stabilized sodium percarbonate particle according to Claim 7, wherein the alkali metal carbonate is sodium car- 
bonate. 

25 

9. A stabilized sodium percarbonate particle according to Claim 1 , wherein a mixed solution of an alkali metal carbon- 
ate and a silicate is sprayed and dried to form a first coating layer, then an aqueous solution of magnesium sulfate 
is sprayed and dried to form a second coating layer. 

30 10. A stabilized sodium percarbonate particle according to Claim 7, wherein the at least one coating layer is a coating 
layer formed by spraying (a) a mixed aqueous solution of an alkali metal carbonate and a silicate, and (b) an aque- 
ous solution of magnesium sulfate on the sodium percarbonate particle simultaneously using different nozzles and 
drying. 

35 1 1 . A stabilized sodium percarbonate particle according to Claim 7, wherein the at least one coating layer is a coating 
layer formed by spraying (a) an alkali metal carbonate, (b) a silicate, and (c) an aqueous solution of magnesium 
sulfate on the sodium percarbonate particle simultaneously using different nozzles and drying. 

12. A stabilized sodium percarbonate particle according to Claim 7, wherein the alkali metal carbonate is coated on the 
40 sodium percarbonate particle in an amount of from 0.075 mole to 0. 1 8 mole per mole of sodium percarbonate. 

13. A stabilized sodium percarbonate particle according to Claim 7, wherein the silicate and the alkali metal carbonate 
are coated on the sodium percarbonate particle in amounts such that the coating amount of the silicate is from 0.05 
to 0.8 times the coating amount of the alkali metal carbonate on a molar basis. 

45 

1 4. A stabilized sodium percarbonate particle according to Claim 7, wherein the magnesium sulfate and the alkali metal 
carbonate are coated on the sodium percarbonate particle in amounts such that the coating amount of the magne- 
sium sulfate is from 0.03 to 0.8 times the coating amount of the alkali metal carbonate on a molar basis. 

so 1 5. A stabilized sodium percarbonate particle according to Claim 1 , wherein the alkali metal salt is an alkali metal bicar- 
bonate. 

16. A stabilized sodium percarbonate particle according to Claim 15, wherein the alkali metal bicarbonate is sodium 
bicarbonate. 

55 

17. A stabilized sodium percarbonate particle according to Claim 15, wherein an aqueous solution of a silicate is 
sprayed and dried to form a first coating layer, then a mixed aqueous solution of magnesium sulfate and an alkali 
metal bicarbonate is sprayed and dried to form the second coating layer. 
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18. A stabilized sodium percarbonate particle according to Claim 15, wherein the at least one coating layer is formed 
by spraying (a) an aqueous solution of silicate, and (b) a mixed aqueous solution of magnesium sulfate and an alka- 
line metal bicarbonate on the sodium percarbonate particle simultaneously using different nozzles and drying. 

5 1 9. A stabilized sodium percarbonate particle according to Claim 1 5, wherein the at least one coating layer is a coating 
layer formed by spraying (a) an aqueous solution of a silicate, (b) an aqueous solution of magnesium sulfate, and 
(c) an alkali metal bicarbonate on the sodium percarbonate particle simultaneously using different nozzles and dry- 
ing. 

10 20. A stabilized sodium percarbonate particle according to Claim 1 5, wherein the alkali metal bicarbonate is coated on 
the sodium percarbonate particle in an amount of from 0.05 mole to 0.25 mole per mole of sodium percarbonate. 

21. A stabilized sodium percarbonate particle according to Claim 15, wherein the silicate and the alkali metal bicarbo- 
nate are coated on the sodium percarbonate particle in amounts such that the coating amount of the silicate is from 

is 0.04 to 1 .2 times the coating amount of the alkali metal bicarbonate on a molar basis. 

22. A stabilized sodium percarbonate particle according to Claim 15, wherein the magnesium sulfate and the alkali 
metal bicarbonate are coated on the sodium percarbonate particle in amounts such that the coating amount of the 
magnesium sulfate is from 0.024 to 1 .2 times the coating amount of the alkali metal bicarbonate on a molar basis. 

20 

23. A stabilized sodium percarbonate particle according to Claim 1 , wherein the alkali metal salt is an alkali metal sul- 
fate. 

24. A stabilized sodium percarbonate particle according to Claim 23, wherein the alkali metal sulfate is sodium sulfate. 

25 

25. A stabilized sodium percarbonate particle according to Claim 23, wherein an aqueous solution of a silicate is 
sprayed and dried to form a first coating layer, then a mixed aqueous solution of magnesium sulfate and alkali metal 
sulfate is sprayed and dried to form a second coating layer. 

30 26. A stabilized sodium percarbonate particle according to Claim 23, wherein the at least one coating layer is a coating 
layer formed by spraying (a) an aqueous solution of a silicate, and (b) a mixed aqueous solution of magnesium sul- 
fate and an alkali metal sulfate on the sodium percarbonate particle simultaneously using different nozzles and dry- 
ing. 

35 27. A stabilized sodium percarbonate particle according to Claim 23, wherein the at least one coating layer is a coating 
layer formed by spraying (a) an aqueous solution of a silicate, (b) an aqueous solution of magnesium sulfate, and 
(c) an alkali metal sulfate on the sodium percarbonate particle simultaneously using different nozzles and drying. 

28. A stabilized sodium percarbonate particle according to Claim 23, wherein the alkali metal sulfate is coated on the 
40 sodium percarbonate particle in an amount of from 0.05 mole to 0.2 mole per mole of sodium percarbonate. 

29. A stabilized sodium percarbonate particle according to Claim 23, wherein the silicate and the alkali metal sulfate 
are coated on the sodium percarbonate particle in amounts such that the coating amount of the silicate is from 0.05 
to 1 .2 times the coating amount of the alkali metal sulfate on a molar basis. 

45 

30. A stabilized sodium percarbonate particle according to Claim 23, wherein the magnesium sulfate and the alkali 
metal sulfate are coated on the sodium percarbonate particle in amounts such that the coating amount of the mag- 
nesium sulfate is from 0.03 to 1 .2 times the coating amount of the alkali metal sulfate on a molar basis. 

so 31. A stabilized sodium percarbonate particle according to Claim 23, wherein an alkali metal bicarbonate is added as 
a coating agent. 

32. A stabilized sodium percarbonate particle according to Claim 31, wherein the alkali metal bicarbonate is sodium 
bicarbonate. 

55 

33. A stabilized sodium percarbonate particle according to Claim 31, wherein an aqueous solution of a silicate is 
sprayed and dried to form a first coating layer, then a mixed aqueous solution of magnesium sulfate, an alkali metal 
sulfate and an alkali metal bicarbonate is sprayed and dried to form a second coating layer. 
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34. A stabilized sodium percarbonate partial according to Claim 31 , wherein the at least one coating layer is a coating 
layer formed by spraying (a) an aqueous solution of a silicate, and (b) a mixed aqueous solution of magnesium sul- 
fate, an alkali metal sulfate and an alkali metal bicarbonate on the sodium percarbonate particle simultaneously 
using different nozzles and drying. 

35. A stabilized sodium percarbonate particle according to Claim 31 , wherein the at least one coating layer is a coating 
layer formed by spraying (a) an aqueous solution of a silicate, (b) an aqueous solution of magnesium sulfate, (c) an 
alkali metal sulfate, and (d) an alkali metal bicarbonate on the sodium percarbonate particle simultaneously using 
different nozzles and drying. 

36. A stabilized sodium percarbonate particle according to Claim 31 , wherein the alkali metal sulfate is coated on the 
sodium percarbonate particle in an amount of from 0.05 mole to 0.2 mole per mole of sodium percarbonate, and 
the alkali metal bicarbonate is coated on the sodium percarbonate in an amount of from 0.04 mole to 0. 1 7 mole per 
mole of sodium percarbonate. 

37. A stabilized sodium percarbonate particle according to Claim 31. wherein the silicate and the alkali metal sulfate 
are coated on the sodium percarbonate particle in amounts such that the coating amount of the silicate is from 0.05 
to 1 .2 times the coating amount of the alkali metal sulfate on a molar basis. 

38. A stabilized sodium percarbonate particle according to Claim 31, wherein the magnesium sulfate and the alkali 
metal sulfate are coated on the sodium percarbonate particle in amounts such that the coating amount of the mag- 
nesium sulfate is from 0.03 to 1 .2 times the coating amount of the alkali metal sulfate on a molar basis. 

39. A stabilized sodium percarbonate particle according to Claim 31 , wherein the alkali metal bicarbonate and the alkali 
metal sulfate are present in amounts such that the amount of the alkali metal bicarbonate is from 0.2 to 0.85 times 
the amount of the alkali metal sulfate on a molar basis. 

40. A method for preparing a stabilized sodium percarbonate particle, which comprises: 

spraying on a sodium percarbonate particle: 

(a) an aqueous solution of magnesium sulfate; 

(b) an aqueous solution of a silicate; and 

(c) an aqueous solution of an alkali metal salt selected from the group consisting of alkali metal carbon- 
ates, alkali metal bicarbonates and alkali metal sulfates; wherein two of the aqueous solutions can be com- 
bined in the form of a mixed solution; and drying to form at least one coating layer on the sodium 
percarbonate particle. 

41 . A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the temperature 
of the sodium percarbonate during spray drying is from 40 to 95 °C. 

42. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the aqueous solu- 
tion of a silicate contains from 0.5 to 9 wt% of a silicate as SiO^ 

43. A method for preparing a stabilized sodium percarbonate particle according to Claim 40. wherein the aqueous solu- 
tion of magnesium sulfate contains magnesium sulfate in a concentration of from 0.2 to 25 wt%. 

44. A method for preparing a stabilized sodium percarbonate particle according to Claim 40. wherein a mixture of a wet 
powdery sodium percarbonate particle and a recovered sodium percarbonate particle which partially contains a 
coating agent component is used to form the coated sodium percarbonate particle. 

45. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the sodium per- 
carbonate particle to be coated has a diameter of from 300 to 3000 jim. 

46. A method for preparing a stabilized sodium percarbonate particle according to Claim 40. wherein a chelating agent 
is added in an aqueous solution of a coating ag nt. 

47. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein a mixed solution 
of an alkali metal carbonat and a silicate is sprayed and dried to form a first coating layer, then an aqueous solu- 
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tion of magnesium sulfate is sprayed and dried to form a second coating layer 

48. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the at least one 
coating layer is a coating layer formed by spraying (a) a mixed aqueous solution of an alkali metal carbonate and a 
silicate, and (b) an aqueous solution of magnesium sulfate on the sodium percarbonate particle simultaneously 
using different nozzles and drying. 

49. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the at least one 
coating layer is a coating layer formed by spraying (a) an aqueous solution of an alkali metal carbonate, (b) an 
aqueous solution of a silicate, and (c) an aqueous solution of magnesium sulfate on the sodium percarbonate par- 
ticle simultaneously using different nozzles and drying. 

50. A method for preparing a stabilized sodium percarbonate particle according to Claim 47 or Claim 48, wherein the 
mixed aqueous solution contains from 5 to 20 wt% of an alkali metal carbonate and 0.5 to 9 wt% of a silicate as 
Si0 2 . and wherein the aqueous solution of magnesium sulfate contains from 3 to 25 wt% of magnesium sulfate. 

51 . A method for preparing a stabilized sodium percarbonate particle according to Claim 49, wherein the aqueous solu- 
tion of an alkali metal carbonate has a concentration from 3 to 1 5 wt% of an alkali metal carbonate, the aqueous 
solution of silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , and the aqueous solution of magnesium 
sulfate has a concentration from 3 to 25 wt% of magnesium sulfate. 

52. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein an aqueous solu- 
tion of a silicate is sprayed and dried to form a first coating layer, then a mixed aqueous solution of magnesium sul- 
fate and an alkali metal bicarbonate is sprayed and dried to form a second coating layer. 

53. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the at least one 
coating layer is a coating layer formed by spraying (a) an aqueous solution of a silicate, and (b) a mixed aqueous 
solution of magnesium sulfate and an alkali metal bicarbonate on the sodium percarbonate particle simultaneously 
using different nozzles and drying. 

54. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the at least one 
coating layer is a coating layer formed by spraying (a) an aqueous solution of a silicate, (b) an aqueous solution of 
magnesium sulfate, and (c) an aqueous solution of an alkali metal bicarbonate on the sodium percarbonate particle 
simultaneously using different nozzles and drying. 

55. A method for preparing a stabilized sodium percarbonate particle according to Claim 52 or Claim 53, wherein the 
aqueous solution of a silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , and wherein the mixed aque- 
ous solution has a concentration of from 0.2 to 15 wt% of magnesium sulfate and a concentration of from 3 to 9 
wt% of an alkali metal bicarbonate. 

56. A method for preparing a stabilized sodium percarbonate particle according to Claim 52 or Claim 53, wherein the 
aqueous solution of a silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , and the mixed aqueous solu- 
tion has a concentration of from 0.2 to 15 wt% of magnesium sulfate and concentration of from 3 to 10 wt% of an 
alkali metal bicarbonate. 

57. A method for preparing a stabilized sodium percarbonate particle according to Claim 52 or Claim 53, wherein 
nitrilotriacetic acid, ethyl en ediaminetetraacetic acid or a salt thereof is added in the mixed aqueous solution of mag- 
nesium sulfate and an alkali metal bicarbonate. 

58. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein an aqueous solu- 
tion of a silicate is sprayed and dried to form a first coating layer, then a mixed aqueous solution of magnesium sul- 
fate and an alkali metal sulfate is sprayed and dried to form a second coating layer. 

59. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the at least one 
coating layer is a coating layer formed by spraying (a) an aqueous solution of a silicate, and (b) a mixed aqueous 
solution of magnesium sulfate and an alkali metal sulfate on the sodium percarbonate particle simultaneously using 
different nozzles and drying. 

60. A method for preparing a stabilized sodium percarbonate particle according to Claim 40, wherein the at least one 
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coating layer is a coating layer formed by spraying (a) an aqueous solution of a silicate, (b) an aqueous solution of 
magnesium sulfate, and (c) an aqueous solution of an alkali metal sulfate on the sodium percarbonate particle 
simultaneously using different nozzles and drying. 

61 . A method for preparing a stabilized sodium percarbonate particle according to Claim 58 or Claim 59, wherein the 
aqueous solution of a silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , and wherein the mixed aque- 
ous solution has a concentration of from 0.2 to 25 wt% of magnesium sulfate and a concentration of from 3 to 20 
wt% of an alkali metal sulfate. 

62. A method for preparing a stabilized sodium percarbonate particle according to Claim 60, wherein the aqueous solu- 
tion of a silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , the aqueous solution of magnesium sul- 
fate has a concentration from 0.2 to 25 wt% of magnesium sulfate, and the aqueous solution of an alkali metal 
sulfate has a concentration from 3 to 20 wt% of an alkali metal sulfate. 

63. A method for preparing a stabilized sodium percarbonate particle according to Claim 58 or Claim 59, wherein the 
mixed aqueous solution of magnesium sulfate and an alkali metal sulfate further comprises an alkali metal bicar- 
bonate. 

64. A method for preparing a stabilized sodium percarbonate particle according to Claim 60, wherein the aqueous solu- 
tion of an alkali metal sulfate further comprises an alkali metal bicarbonate to form a mixed aqueous solution. 

65. A method for preparing a stabilized sodium percarbonate particle according to Claim 63, wherein the aqueous solu- 
tion of a silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , and the mixed aqueous solution of has a 
concentration from 0.2 to 15 wt% of magnesium sulfate, a concentration from 3 to 1 2 wt% of an alkali metal sulfate, 
and a concentration from 0.5 to 6 wt% of an alkali metal bicarbonate. 

66. A method for preparing a stabilized sodium percarbonate particle according to Claim 64, wherein the aqueous solu- 
tion of a silicate has a concentration of 0.5 to 9 wt% of a silicate as Si0 2 , the aqueous solution of magnesium sul- 
fate has a concentration from 0.2 to 25 wt% of magnesium sulfate, and the mixed aqueous solution has a 
concentration from 3 to 12 wt% of alkali metal sulfate and a concentration from 0.5 to 6 wt% of alkali metal bicar- 
bonate. 

Patentanspruche 

1 . Ein stabilisiertes Natriumpercarbonatteilchen, das ein Natriumpercarbonatteilchen mit wenigstens einer Uberzugs- 
schicht darauf umfaBt, wobei die wenigstens eine Clberzugsschicht: 

(a) ein Silikat; 

(b) Magnesiumsulfat; und 

(c) ein Alkali metal I sa I z, das ausgewdhlt ist aus der Gruppe, die aus At kali metal Icarbon ate n, Alkalimetallbicar- 
bonaten und Alkali metallsulfaten besteht, 

umfaGt. 

2. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1, wobei das Silikat ausgewahlt ist aus der Gruppe, 
die aus Natriumorthosilikat, Natriummetasilikat und Wasserglas besteht. 

3. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1 , wobei das mit Gberzug versehene Natriumpercar- 
bonatteilchen eine Mischung aus einem feuchten pulverformigen Natriumpercarbonatteilchen und einem wieder- 
gewonnenen Natriumpercarbonatteilchen, das teilweise eine Uberzugsbildnerkomponente enthalt, umfaBt. 

4. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1, wobei das Silikat auf das Natriumpercarbonat in 
einer Menge von 0,01 Mol bis 0,06 Mol, bezogen auf Si0 2 , pro Mol Natriumpercarbonat aufgebracht ist. 

5. Ein stabilisi rtes Natriumpercarbonatt ilchen nach Anspruch 1, wobei das Magnesiumsulfat auf das Natriumper- 
carbonat in einer Menge von 0,006 Mol bis 0,06 Mol pro Mol Natriumpercarbonat aufgebracht ist. 
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6. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1, wobei ein Chelatbildner in der wenigstens einen 
Gberzugsschicht enthalten ist. 

7. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1 , wobei das Alkalimetallsalz ein Alkalimetallcarbonat 
ist. 

8. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 7, wobei das Alkalimetallcarbonat Natriumcarbonat 
ist. 

9. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1 , wobei eine MischlOsung aus einem Alkalimetall- 
carbonat und einem Silikat aufgespruht und getrocknet ist, urn eine erste Uberzugsschicht zu bilden, anschlieBend 
eine waBrige LOsung von Magnesiumsulfat aufgespruht und getrocknet ist, um eine zweite Uberzugsschicht zu bil- 
den. 

10. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 7, wobei die wenigstens eine Uberzugsschicht eine 
Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer gemischten waBrigen LOsung 
eines Alkaiimetallcarbonats und eines Silikats und (b) einer waBrigen LOsung von Magnesiumsulfat auf das Natri- 
umpercarbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 

11. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 7, wobei die wenigstens eine Uberzugsschicht eine 
Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einem Alkalimetallcarbonat, (b) einem 
Silikat und (c) einer waBrigen LOsung von Magnesiumsulfat auf das Natriumpercarbonatteilchen unter Verwendung 
verschiedener Dusen und Trocknen. 

12. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 7, wobei das Alkalimetallcarbonat auf das Natrium- 
percarbonatteilchen in einer Menge von 0,075 Mo! bis 0,18 Mol pro Mol Natriumpercarbonat aufgebracht ist. 

13. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 7, wobei das Silikat und das Alkalimetallcarbonat auf 
das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, da B die Uberzugsmenge des Silikats das 
0,05- bis 0,8-fache der Uberzugsmenge des Alkaiimetallcarbonats auf einer molaren Basis ist. 

14. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 7, wobei das Magnesiumsulfat und das Alkalimetall- 
carbonat auf das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, daB die Uberzugsmenge des 
Magnesiumsulfats das 0,03- bis 0,8-fache der Uberzugsmenge des Alkaiimetallcarbonats auf einer molaren Basis 
ist. 

15. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1 , wobei das Alkalimetallsalz ein Alkalimetallbicarbo- 
nat ist. 

16. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 15, wobei das Alkalimetallbicarbonat Natriumbicar- 
bonat ist. 

17. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 15, wobei eine waBrige LOsung eines Silikats aufge- 
spruht und getrocknet ist, um eine erste Uberzugsschicht zu bilden, anschiieBend eine gemischte waBrige LOsung 
von Magnesiumsulfat und einem Alkalimetallbicarbonat aufgespruht und getrocknet ist, um die zweite Qberzugs- 
schicht zu bilden. 18. Ein stabilisiertes Natriumpercarbonatteilchen nach An 

18. spruch 15, wobei die wenigstens eine Uberzugsschicht gebildet wird durch gleichzeitiges Aufspruhen von (a) einer 
waBrigen LOsung von Silikat und (b) einer gemischten waBrigen LOsung von Magnesiumsulfat und einem alkali- 
schen Metallbicarbonat auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und Trock- 
nen. 

19. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 15, wobei die wenigstens eine Uberzugsschicht eine 
Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer waBrigen LOsung eines Silikats, 
(b) einer waBrigen LOsung von Magnesiumsulfat und (c) einem Alkalimetallcarbonat auf das Natriumpercarbonat- 
teilchen unter Verwendung verschiedener Dusen und Trocknen. 

20. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 15, wobei das Alkalimetallbicarbonat auf das Natri- 
umpercarbonatteilchen in einer Meng von 0,05 Mol bis 0,25 Mol pro Mol Natriumpercarbonat aufgebracht ist. 
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21. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 15, wobei das Silikat und das AlkaJimetaJibicarbonat 
auf das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, daB die Gberzugsmeng des Silikats 
das 0,04- bis 1,2-facheder Gberzugsmenge des Alkalimetaflbicarbonats auf einer molaren Basis ist. 

5 22. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1 5, wobei das Magnesiumsulfat und das Alkali metall- 
bicarbonat auf das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, daB die Gberzugsmenge des 
Magnesiumsulfats das 0,024- bis 1,2-fache der Gberzugsmenge des Alkalimetallbicarbonats auf einer molaren 
Basis ist. 

10 23. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 1 , wobei das Alkalimetallsalz ein Alkalimetallsulfat ist. 

24. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei das Alkalimetallsulfat Natriumsulfat ist. 

25. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei eine waBrige Losung eines Silikats aufge- 
15 spruht und getrocknet ist, urn eine erste Gberzugsschicht zu bilden, anschliefBend eine gemischte waBrige Ldsung 

von Magnesiumsulfat und Alkalimetallsulfat aufgespruht und getrocknet ist, um eine zweite Gberzugsschicht zu bil- 
den. 

26. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei die wenigstens eine Gberzugsschicht eine 
20 Gberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer waBrigen Losung eines Silikats 

und (b) einer gemischten waBrigen Losung von Magnesiumsulfat und einem Alkalimetallsulfat auf das Natriumper- 
carbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 

27. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei die wenigstens eine Gberzugsschicht eine 
25 Gberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer waBrigen Losung eines Silikats, 

(b) einer waBrigen Losung von Magnesiumsulfat und (c) einem Alkalimetallsulfat auf das Natriumpercarbonatteil- 
chen unter Verwendung verschiedener Dusen und Trocknen. 

28. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei das Alkalimetallsulfat auf das Natriumper- 
30 carbonatteilchen in einer Menge von 0,05 Mol bis 0,2 Mol pro Mol Natriumpercarbonat aufgebracht ist. 

29. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei das Silikat und das Alkalimetallsulfat auf 
das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, daB die Gberzugsmenge des Silikats das 
0,05- bis 1,2-fache der Gberzugsmenge des Alkalimetallsulfats auf einer molaren Basis ist. 

35 

30. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei das Magnesiumsulfat und das Alkalimetall- 
sulfat auf das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, daB die Gberzugsmenge des 
Magnesiumsulfats das 0,03* bis 1,2-fache der Gberzugsmenge des Alkalimetallsulfats auf einer molaren Basis ist. 

40 31. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 23, wobei ein Alkalimetallbicarbonat als ein Gber- 
zugsbifdner zugesetzt ist. 

32. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 31 , wobei das Alkalimetallbicarbonat Natriumbicar- 
bonat ist. 

45 

33. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 31, wobei eine waBrige Losung eines Silikats aufge- 
spruht und getrocknet ist, um eine erste Gberzugsschicht zu bilden, anschlieBend eine gemischte waBrige Losung 
von Magnesiumsulfat, einem Alkalimetallsulfat und einem Alkalimetallbicarbonat aufgespruht und getrocknet ist, 
um ein zweite Gberzugsschicht zu bilden. 

50 

34. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 31 , wobei die wenigstens eine Gberzugsschicht eine 
Gberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer waBrigen Losung eines Silikats 
und (b) einer gemischten waBrigen Losung von Magnesiumsulfat, einem Alkalimetallsulfat und einem Alkalimetall- 
bicarbonat auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 

55 

35. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 31 , wobei die wenigstens eine Gberzugsschicht eine 
Gberzugsschicht ist, di gebildet ist durch gleichzeitiges Aufspruhen von (a) einer waBrigen Losung in s Silikats, 
(b) einer waBrigen Losung von Magnesiumsulfat, (c) einem Alkalimetallsulfat und (d) einem Alkalimetallbicarbonat 
auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 
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36. Ein stabilisiertes Natriumpercarbonatteitchen nach Anspruch 31, wob i das AJkalimetallsulfat auf das Natriumper- 
carbonatteilchen in einer Menge von 0,05 Mol bis 0,2 Mol pro Mol Natriump rcarbonat aufgebracht ist und das 
Alkalimetallbicarbonal auf das Natriumpercarbonat in einer Menge von 0,04 Mol bis 0,17 Mol pro Mol Natriumper- 
carbonat aufgebracht ist. 

5 

37. Ein stabilisiertes Natriumpercarbonatteitchen nach Anspruch 31, wobei das Silikat und das Alkali metal I sulfat auf 
das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, da 3 die Uberzugsmenge des Silikats das 
0,05- bis 1,2-fache der Uberzugsmenge des Alkalimetallsulfats auf einer molaren Basis ist. 

10 38. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 31 , wobei das Magnesiumsuffat und das AJkalimetall- 
sulfat auf das Natriumpercarbonatteilchen in solchen Mengen aufgebracht sind, daB die Uberzugsmenge des 
Magnesiumsulfats das 0,03- bis 1 ,2-fache der Uberzugsmenge des Alkalimetallsulfats auf einer molaren Basis ist. 

39. Ein stabilisiertes Natriumpercarbonatteilchen nach Anspruch 31, wobei das Alkali metallbicarbonat und Alkalime- 
15 tallsuffat in solchen Mengen vorliegen, da (3 die Menge des Alkalimetallbicarbonats das 0,2- bis 0,85-fache der 

Menge des Alkalimetallsulfats auf einer molaren Basis ist. 

40. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens, welches umfaBt: 
20 Aufspruhen: 

(a) einer waBrigen LOsung von Magnesiumsulfat; 

(b) einer waBrigen L&sung eines Silikats: und 

25 

(c) einer waBrigen LOsung eines Alkali metal Isalzes, das ausgewahlt ist aus der Gruppe, die aus Alkali me- 
tal Icarbonaten, Alkalimetallbicarbonaten und Alkalimetallsulfaten besteht, 

auf ein Natriumpercarbonatteilchen; wobei zwei der waBrigen LOsungen in der Form einer gemischten LOsung 
30 kombiniert werden kGnnen; und Trocknen, urn wenigstens eine Uberzugsschicht auf dem Natriumpercarbonat- 

teilchen zu bilden. 

41. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die Tem- 
peratur des Natriumpercarbonats wahrend der Spruhtrocknung von 40 bis 95°C betragt. 

35 

42. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die waB- 
rige LOsung eines Silikats von 0,5 bis 9 Gew.-% eines Silikats als Si0 2 enthalt. 

43. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die waB- 
40 rige LGsung von Magnesiumsulfat Magnesiumsulfat in einer Konzentration von 0,2 bis 25 Gew.-% enthalt. 

44. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei eine 
Mischung aus einem feuchten pulverfOrmigen Natriumpercarbonatteilchen und ein em wiedergewonnenen Natri- 
umpercarbonatteilchen. das teilweise eine Oberzugsbildnerkomponente enthalt, verwendet wind, urn das mit Ober- 

45 zug versehene Natriumpercarbonatteilchen zu bilden. 

45. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei das 
Natriumpercarbonatteilchen, das beschichtet werden soli, einen Durchmesser von 300 bis 3000 urn besitzt. 

so 46. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei ein Che- 
latbildner zu einer waBrigen LOsung eines Uberzugsbildners zugesetzt wird. 

47. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei eine 
gemischte Lftsung eines Alkalimetallcarbonats und eines Silikats aufgespruht und getrocknet wird, urn eine erste 

55 Uberzugsschicht zu bilden, anschlieBend eine waBrige LOsung von Magnesiumsulfat aufgespruht und getrocknet 
wird, um eine zweite Uberzugsschicht zu bilden. 

48. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die 
wenigstens ine Uberzugsschicht eine Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) 
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einer gemischten waGrigen Ldsung eines Alkalimetallcarbonats und eines Silikats und (b) einer waBrigen Ldsung 
von Magnesiumsulfat auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 

49. Ein Verfahren zur Herstellung eines stabilisierlen Natriumpercarbonatteilchens nach Anspruch 40, wobei wenig- 
stens eine Uberzugsschicht eine Uberzugsschicht isl, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer 
waBrigen Ldsung eines Alkalimetallcarbonats, (b) einer waBrigen L6sung eines Silikats und (c) einer waBrigen 
Ldsung von Magnesiumsulfat auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und 
Trocknen. 

50. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 47 oder Anspruch 
48, wobei die gemischte waGrige Ldsung von 5 bis 20 Gew.-% eines Alkalimetallcarbonats und 0,5 bis 9 Gew-% 
eines Silikats als Si0 2 enthait und wobei die waGrige Ldsung von Magnesiumsulfat 3 bis 25 Gew.-% Magnesium- 
sulfat enthait. 

51 . Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 49, wobei die waB- 
rige Ldsung eines Alkalimetallcarbonats eine Konzentration von 3 bis 15 Gew.-% eines Alkalimetallcarbonats auf- 
weist, die waGrige Ldsung von Silikat eine Konzentration von 0,5 bis 9 Gew-% eines Silikats als Si02 aufweist und 
die waGrige Ldsung von Magnesiumsulfat eine Konzentration von 3 bis 25 Gew.-% Magnesiumsulfat aufweist 

52. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei eine 
waGrige Ldsung des Silikats aufgespruht und getrocknet wird, urn die erste Uberzugsschicht zu bilden, anschlie- 
Gend eine gemischte waGrige Ldsung von Magnesiumsulfat und einem Alkalimetallbicarbonat aufgespruht und 
getrocknet wird, urn eine zweite Uberzugsschicht zu bilden. 

53. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei wenig- 
stens eine Uberzugsschicht eine Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer 
waBrigen Ldsung eines Silikats und (b) einer gemischten waBrigen Ldsung von Magnesiumsulfat und einem Alka- 
limetallbicarbonat auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 

54. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei wenig- 
stens eine Oberzugsschicht eine Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) einer 
waGrigen Ldsung eines Silikats, (b) einer waGrigen Ldsung von Magnesiumsulfat und (c) einer waGrigen Ldsung 
eines AlkaJimetallbicarbonats auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und 
Trocknen. 

55. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 52 oder Anspruch 
53, wobei die waGrige Ldsung eines Silikats eine Konzentration von 0,5 bis 9 Gew.-% eines Silikats als Si0 2 auf- 
weist, wobei die gemischte waGrige Ldsung eine Konzentration von 0,2 bis 15 Gew.-% Magnesiumsulfat und eine 
Konzentration von 3 bis 9 Gew-% eines Alkalimetallbicarbonats aufweist. 

56. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 52 oder Anspruch 
53, wobei die waGrige Ldsung eines Silikats eine Konzentration von 0,5 bis 9 Gew.-% eines Silikats as Si0 2 auf- 
weist und die gemischte waGrige Ldsung eine Konzentration von 0,2 bis 15 Gew.-% Magnesiumsulfat und eine 
Konzentration von 3 bis 10 Gew.-% eines Alkalimetallbicarbonats aufweist. 

57. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 52 oder Anspruch 
53, wobei Nitrilotriessigsaure, Ethyl endiamintetraessigsaure oder ein Salz derselben zur gemischten waBrigen 
Ldsung von Magnesiumsulfat und einem Alkalimetallbicarbonat zugesetzt wird. 

58. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die waG- 
rige Ldsung eines Silikats aufgespruht und getrocknet wird, urn eine erste Uberzugsschicht zu bilden, anschlie- 
Gend eine gemischte waGrige Ldsung von Magnesiumsulfat und einem Alkali metal I sulfat aufgespruht und 
getrocknet wird, urn eine zweite Uberzugsschicht zu bilden. 

59. Ein Verfahren zur Herstellung ein s stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die 
wenigstens eine Uberzugsschicht eine Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Aufspruhen von (a) 
einer waGrigen Ldsung ines Silikats und (b) einer gemischten waGrigen Ldsung von Magnesiumsulfat und ein m 
Alkalimetallsulfat auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und Trocknen. 
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60. Ein Verfahren zur Herstellung ein s stabilisierten Natriumpercarbonatteilchens nach Anspruch 40, wobei die 
wenigstens eine Clberzugsschicht eine Uberzugsschicht ist, die gebildet ist durch gleichzeitiges Autspruhen von (a) 
einer waBrigen LOsung eines Silikats, (b) einer waBrigen LOsung von Magnesiumsulfat und (c) einer waGrigen 
LOsung eines Alkali metal I sulfats auf das Natriumpercarbonatteilchen unter Verwendung verschiedener Dusen und 
Trocknen. 

61. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 58 Oder Anspruch 
59, wobei die waBrige Ldsung eines Silikats eine Konzentration von 0,5 bis 9 Gew.-% eines Silikats als Si0 2 auf- 
weist und wobei die gemischte waBrige LOsung eine Konzentration von 0,2 bis 25 Gew.-% Magnesiumsulfat und 
eine Konzentration von 3 bis 20 Gew.-% eines Alkali metal Isulfats aufweist. 

62. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 60, wobei die waB- 
rige LOsung eines Silikats eine Konzentration von 0,5 bis 9 Gew.-% eines Silikats als Si0 2 aufweist, die waBrige 
LOsung von Magnesiumsulfat eine Konzentration von 0,2 bis 25 Gew.-% Magnesiumsulfat aufweist und die waB- 
rige LOsung eines A! kali metal I sulfats eine Konzentration von 3 bis 20 Gew.-% eines Alkalimetallsulfats aufweist. 

63. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 58 Oder Anspruch 
59, wobei die gemischte waBrige L6sung von Magnesiumsulfat und einem Alkali metallsulfat auBerdem ein Alkali- 
metallbicarbonat umfaBt. 

64. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 60, wobei die waB- 
rige LOsung eines Alkalimetallsulfats auBerdem ein Alkaltmetallbicarbonat umfaBt, um eine gemischte waBrige 
LOsung zu bilden. 

65. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 63, wobei die waB- 
rige LOsung eines Silikats eine Konzentration von 0,5 bis 9 Gew.-% eines Silikats als Si0 2 aufweist und die 
gemischte waBrige LOsung eine Konzentration von 0,2 bis 15 Gew.-% Magnesiumsulfat, eine Kbnzentration von 3 
bis 12 Gew.-% eines Alkalimetallsulfats und eine Kbnzentration von 0,5 bis 6 Gew.-% eines Alkalimetallbicarbonats 
aufweist. 

66. Ein Verfahren zur Herstellung eines stabilisierten Natriumpercarbonatteilchens nach Anspruch 64, wobei die waB- 
rige LOsung des Silikats eine Kbnzentration von 0,5 bis 9 Gew.-% eines Silikats als Si0 2 aufweist, die waBrige 
LOsung von Magnesiumsulfat eine Konzentration von 0,2 bis 25 Gew.-% Magnesiumsulfat aufweist und die 
gemischte waBrige LOsung eine Konzentration von 3 bis 12 Gew.-% Alkalimetallsulfat und eine Konzentration von 
0,5 bis 6 Gew.-% Alkalimetallbicarbonat aufweist. 

Revendications 

1. Particule de percarbonate de sodium stabilisee comprenant une particule de percarbonate de sodium ayant au 
moins une couche d'enrobage, dans laquelle ladite au moins une couche d'enrobage comprend : 

(a) un silicate ; 

(b) du sulfate de magnesium ; et 

(c) un sel de metal alcalin choisi dans le groupe constitue par les carbonates de metaJ alcalin, les bicarbonates 
de metal alcalin et les sulfates de metal alcalin. 

2. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle le silicate est choisi dans le 
groupe constitue par I'orthosilicate de sodium, le metasilicate de sodium et le verre soluble. 

3. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle la particule de percarbonate 
de sodium enrobee comprend un melange d'une particule de percarbonate de sodium humid e en poudre et d'une 
particule de percarbonate de sodium de recuperation qui contient partiellement un constituant agent d'enrobage. 

4. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle le silicate est depose sur le 
percarbonate de sodium en une quantity de 0,01 mole a 0,06 mole, rapporte a Si0 2 , par mol de percarbonate de 
sodium. 

5. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle le sulfate de magnesium est 
depose sur le percarbonate de sodium en une quantity de 0,006 mole a 0,06 mole, par mole de percarbonate de 
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sodium. 

6. Particute de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle un agent chelatant est con- 
tenu dans au moins une couche d'enrobage. 

7. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle le sel de metal alcalin est 
un carbonate de metal alcalin. 

8. Particule de percarbonate de sodium stabilisee selon la revendication 7, dans laquelle le carbonate de metal alca- 
lin est le carbonate de sodium. 

9. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle une solution mixte d'un car- 
bonate de metal alcalin et d'un silicate est pulverisee et sechee pour former une premiere couche d'enrobage, 
ensuite une solution aqueuse de sulfate de magnesium est pulverisee et sechee pour former une seconde couche 
d'enrobage. 

10. Particule de percarbonate de sodium stabilisee selon la revendication 7, dans laquelle ladite au moins une couche 
d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de percarbonate de sodium en uti- 
lisant simurtanement differentes buses, (a) d'une solution aqueuse mixte d'un carbonate de metal alcalin et d'un 
silicate, et (b) d'une solution aqueuse de sulfate de magnesium, et par sechage. 

1 1 . Particule de percarbonate de sodium stabilisee selon la revendication 7, dans laquelle ladite au moins une couche 
d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de percarbonate de sodium en uti- 
lisant simultanement differentes buses, (a) d'un carbonate de metal alcalin, (b) d'un silicate, et (c) d'une solution 
aqueuse de sulfate de magnesium, et par sechage. 

1 2. Particule de percarbonate de sodium stabilisee selon la revendication 7, dans laquelle le carbonate de metal alca- 
lin est depose sur la particule de percarbonate de sodium en une quantite de 0,075 mole a 0,18 mole, par mole de 
percarbonate de sodium. 

« 

1 3. Particule de percarbonate de sodium stabilisee selon la revendication 7, dans laquelle le silicate et le carbonate de 
metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que la quantite 
d'enrobage de silicate est de 0,05 a 0,8 fois la quantite d'enrobage de carbonate de metal alcalin, sur une base 
molaire. 

14. Particule de percarbonate de sodium stabilisee selon la revendication 7, dans laquelle le sulfate de magnesium et 
le carbonate de metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que 
la quantite d'enrobage de sulfate de magnesium est de 0,03 a 0,8 fois la quantite d'enrobage de carbonate de 
metal alcalin, sur une base molaire. 

15. Particule de percarbonate de sodium stabilisee selon la revendication 1, dans laquelle le sel de metal alcalin est 
un bicarbonate de metal alcalin. 

16. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquelle le bicarbonate de metal 
alcalin est le bicarbonate de sodium. 

17. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquelle une solution aqueuse d'un 
silicate est pulverisee et sechee pour former une premiere couche d'enrobage, ensuite une solution aqueuse mixte 
de sulfate de magnesium et d'un bicarbonate de metal alcalin est pulverisee et sechee pour former la seconde cou- 
che d'enrobage. 

18. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquelle ladite au moins une cou- 
che d'enrobage est formee par pulverisation sur la particule de percarbonate de sodium en utilisant simultanement 
differentes buses, (a) d'une solution aqueuse d'un silicate, et (b) d'une solution aqueuse mixte de sulfate de 
magnesium t d'un bicarbonate de metal alcalin, et par sechage. 

19. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquell ladite au moins une cou- 
che d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de percarbonate de sodium 
en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un silicate, (b) d'une solution aqueuse 
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d sulfate de magnesium, et (c) d'un bicarbonate de metal alcalin, et par sechage. 

20. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquelle I bicarbonate de metal 
alcalin est depose sur la particule de percarbonat de sodium en une quantite de 0,05 mole a 0,25 mode, par mode 

s de percarbonate de sodium. 

21. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquelle le silicate et le bicarbonate 
de metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que la quantite 
d'enrobage de silicate est de 0,04 a 1 ,2 fois la quantite d'enrobage de bicarbonate de metal alcalin, sur une base 

10 molaire. 

22. Particule de percarbonate de sodium stabilisee selon la revendication 15, dans laquelle le sulfate de magnesium 
et le bicarbonate de metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles 
que la quantite d'enrobage de sulfate de magnesium est de 0,024 a 1 ,2 fois la quantite d'enrobage de bicarbonate 

is de metal alcalin, sur une base molaire. 

23. Particule de percarbonate de sodium stabilisee selon la revendication 1 , dans laquelle le sel de metal alcalin est 
un sulfate de metal alcalin. 

20 24. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle le sulfate de metal alcalin 
est le sulfate de sodium. 

25. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle une solution aqueuse d'un 
silicate est pulverisee et sechee pour former une premiere couche d'enrobage, ensuite une solution aqueuse rnixte 

25 de sulfate de magnesium et d'un sulfate de metal alcalin est pulverisee et sechee pour former une seconde couche 
d'enrobage. 

26. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle ladite au moins une cou- 
che d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de percarbonate de sodium 

30 en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un silicate, et (b) d'une solution aqueuse 
rnixte de sulfate de magnesium et d'un sulfate de metal alcalin, et par sechage. 

27. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle ladite au moins une cou- 
che d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de percarbonate de sodium 

35 en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un silicate, (b) d'une solution aqueuse 
de sulfate de magnesium, et (c) d'un sulfate de metal alcalin, et par sechage. 

28. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle le sulfate de metal alcalin 
est depose sur la particule de percarbonate de sodium en une quantite de 0,05 mole a 0,2 mole, par mole de per- 

40 carbonate de sodium. 

29. Particule de percarbonate de sodium stabilisee selon ia revendication 23, dans laquelle le silicate et le sulfate de 
metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que la quantite 
d'enrobage de silicate est de 0,05 a 1 ,2 fois la quantite d'enrobage de sulfate de metal alcalin, sur une base 

45 molaire. 

30. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle le sulfate de magnesium 
et le sulfate de metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que 
la quantite d'enrobage de sulfate de magnesium est de 0,03 a 1 ,2 fois la quantite d'enrobage de sulfate de metal 

so alcalin, sur une base molaire. 

31. Particule de percarbonate de sodium stabilisee selon la revendication 23, dans laquelle un bicarbonate de metal 
alcalin est ajoute en tant qu'agent d'enrobage. 

55 32. Particule de percarbonate de sodium stabilisee selon la revendication 31, dans laquelle le bicarbonate de metal 
alcalin est le bicarbonate de sodium. 

33. Particule de percarbonate de sodium stabilise selon la revendication 31 , dans laquelle une solution aqueuse d'un 
silicate est pulverisee et seche pour form r une premiere couche d'enrobage, ensuit une solution aqueuse rnixte 
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d sulfate de magnesium, d'un sulfate de metal alcalin et d'un bicarbonate de metal aJcalin est pulverisee et sechee 
pour former une seconde couche d'enrobage. 

34. Particule de percarbonate de sodium stabilisee selon la revendication 31, dans laquelle ladite au moins une cou- 
5 che d'enrobage est une couche d'enrobag formed par pulverisation sur la particule de percarbonate de sodium 

en utilisant simultanemerrt differentes buses, (a) d'une solution aqueuse d'un silicate, et (b) d'une solution aqueuse 
mixte de sulfate de magnesium, d'un sulfate de metal alcalin et d'un bicarbonate de metal alcalin, et par sechage. 

35. Particule de percarbonate de sodium stabilised selon la revendication 31, dans laquelle ladite au moins une cou- 
rt? che d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de percarbonate de sodium 

en utilisant simultan^ment differentes buses, (a) d'une solution aqueuse d'un silicate, (b) d'une solution aqueuse 
de sulfate de magnesium, (c) d'un sulfate de metal alcalin, et (d) d'un bicarbonate de metal alcalin, et par sechage. 

36. Particule de percarbonate de sodium stabilisee selon la revendication 31, dans laquelle le sulfate de metal alcalin 
is est d§pos6 sur la particule de percarbonate de sodium en une quantity de 0,05 mole k 0,2 mole, par mole de per- 
carbonate de sodium, et le bicarbonate de metal alcalin est depose sur le percarbonate de sodium en une quantite 
de 0,04 mole k 0, 1 7 mole par mole de percarbonate de sodium. 

37. Particule de percarbonate de sodium stabilisee selon la revendication 31, dans laquelle le silicate et le sulfate de 
20 metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que la quantite 

d'enrobage de silicate est de 0,05 k 1 ,2 fois la quantite d'enrobage de sulfate de m§tal alcalin, sur une base 
molaire. 

38. Particule de percarbonate de sodium stabilisee selon la revendication 31, dans laquelle le sulfate de magnesium 
25 et le sulfate de metal alcalin sont deposes sur la particule de percarbonate de sodium en des quantites telles que 

la quantite d'enrobage de sulfate de magnesium est de 0,03 k 1 ,2 fois la quantite d'enrobage de sulfate de metal 
alcalin, sur une base molaire. 

39. Particule de percarbonate de sodium stabilisee selon la revendication 31, dans laquelle le bicarbonate de metal 
30 alcalin et le sulfate de metal alcalin sont presents en des quantites telles que la quantit6 de bicarbonate de m§tal 

alcalin est de 0.2 k 0,85 fois la quantite de sulfate de metal alcalin, sur une base molaire. 

40. Proced6 pour preparer une particule de percarbonate de sodium stabilisee, qui comprend : 
35 la pulverisation sur une particule de percarbonate de sodium de : 

(a) une solution aqueuse de sulfate de magnesium ; 

(b) une solution aqueuse de silicate ; et 

(c) une solution aqueuse d'un sel de metal alcalin choisi dans le groupe constitu6 par les carbonates de 
40 metal alcalin, les bicarbonates de metal alcalin et les sulfates de metal alcalin ; deux des solutions aqueu- 

ses pouvant §tre combiners pour former une solution mixte ; et 

le s§chage pour former au moins couche d'enrobage sur la particule de percarbonate de sodium. 

45 41 . Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
la temperature du percarbonate de sodium pendant le sechage par pulverisation est de 40 k 95 °C. 

42. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
la solution aqueuse de silicate contient de 0,5 k 9 % en poids d'un silicate tel que Si0 2 . 

50 

43. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
la solution aqueuse de sulfate de magnesium contient le sulfate de magnesium en une concentration de 0,2 k 25 
% en poids. 

55 44. Precede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
un melange d'une particule de percarbonate d sodium humide en poudre et d'une particule de percarbonate de 
sodium d recuperation qui contient parti ell ment un constituant agent d'enrobage st utilise pour former la parti- 
cule de percarbonat de sodium enrobe e. 
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45. Procede pour preparer une particule de percarbonate de sodium stabilise e selon la revendication 40, dans lequel 
la particule de percarbonate de sodium a enrober a un diametre de 300 a 3000 \nn. 

46. Procede pour preparer une particule de percarbonate de sodium stabilises selon la revendication 40, dans lequel 
un agent chelatant est ajoute a la solution aqueuse d'agent d'enrobage. 

47. Procede pour preparer une particule de percarbonate de sodium stabilises selon la revendication 40, dans lequel 
une solution mixte d'un carbonate de metal alcalin et d'un silicate est pulverisee et sechee pour former une pre- 
miere couche d'enrobage, ensuite une solution aqueuse de sulfate de magnesium est pulverisee et sechee pour 
former une seconde couche d'enrobage. 

48. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
ladrte au moins une couche d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de per- 
carbonate de sodium en utilisant simultanement differentes buses, (a) d'une solution aqueuse mixte d'un carbo- 
nate de metal alcalin et d'un silicate, et (b) d'une solution aqueuse de sulfate de magnesium, et par sechage. 

49. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
ladrte au moins une couche d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de per- 
carbonate de sodium en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un carbonate de 
metal alcalin, (b) d'une solution aqueuse d'un silicate, et (c) d'une solution aqueuse de sulfate de magnesium, et 
par sechage. 

50. Procede pour preparer une particule de percarbonate de sodium stabilisee selon I'une des revendications 47 ou 
48, dans lequel la solution aqueuse mixte contient de 5 a 20 % en poids de carbonate de metal alcalin et de 0,5 a 
9 % en poids d'un silicate tel que Si0 2 , et dans lequel la solution aqueuse de sulfate de magnesium contient de 3 
a 25 % en poids de sulfate de magnesium. 

51 . Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 49, dans lequel 
la solution aqueuse de carbonate de metal alcalin a une concentration de 3 a 1 5 % en poids de carbonate de metal 
alcalin, la solution aqueuse de silicate a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , et la 
solution aqueuse de sulfate de magnesium a une concentration de 3 a 25 % en poids de sulfate de magnesium. 

52. Proced6 pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
une solution aqueuse d'un silicate est pulverisee et sechee pour former une premiere couche d'enrobage, ensuite 
une solution aqueuse mixte de sulfate de magnesium et d'un bicarbonate de metal alcalin est pulverisee et sechee 
pour former une seconde couche d'enrobage. 

53. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
ladrte au moins une couche d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de per- 
carbonate de sodium en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un silicate, et (b) 
d'une solution aqueuse mixte de sulfate de magnesium et d'un bicarbonate de metal alcalin, et par sechage. 

54. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
ladrte au moins une couche d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de per- 
carbonate de sodium en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un silicate, (b) 
d'une solution aqueuse de sulfate de magnesium, et (c) d'une solution aqueuse d'un bicarbonate de metal alcalin, 
et par sechage. 

55. Procede pour preparer une particule de percarbonate de sodium stabilisee selon I'une des revendications 52 ou 
53, dans lequel ta solution aqueuse de silicate a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , 
et dans lequel la solution aqueuse mixte a une concentration de 0,2 a 1 5 % en poids de sulfate de magnesium et 
une concentration de 3 a 9 % en poids de bicarbonate de metal alcalin. 

56. Procede pour preparer une particule de percarbonate de sodium stabilisee selon Tune des revendications 52 ou 
53, dans lequel la solution aqueus de silicat a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , 
et la solution aqueuse mixte a une concentration de 0,2 a 1 5 % en poids d sulfate de magnesium et une concen- 
tration de 3 a 10 % en poids de bicarbonate de metal alcalin. 

57. Procede pour prepar r une particule de percarbonat de sodium stabilisee selon I'une des revendications 52 ou 
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53, dans lequel I 'acid e nitrilotriacetique, I'acide ethyl enediaminetetracetique ou un d leurs sels est ajoute a la solu- 
tion aqueuse mixte de sulfate de magnesium et de bicarbonate de metal alcalin. 

58. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
une solution d'un silicate est pulverisee et sechee pour former une premiere couch e d'enrobage, ensu'rte une solu- 
tion aqueuse mixte de sulfate de magnesium et d'un sulfate de metal alcalin est pulverisee et sechee pour former 
une seconde couche d'enrobage. 

59. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
ladite au moins une couche d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de per- 
carbonate de sodium en utilisant simuftanement differentes buses, (a) d'une solution aqueuse d'un silicate, et (b) 
d'une solution aqueuse mixte de sulfate de magnesium et d'un sulfate de metal alcalin, et par sechage. 

60. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 40, dans lequel 
ladite au moins une couche d'enrobage est une couche d'enrobage formee par pulverisation sur la particule de per- 
carbonate de sodium en utilisant simultanement differentes buses, (a) d'une solution aqueuse d'un silicate, (b) 
d'une solution aqueuse de sulfate de magnesium, et (c) d'une solution aqueuse d'un sulfate de metal alcalin, et par 
sechage. 

61 . Procede pour preparer une particule de percarbonate de sodium stabilisee selon Tune des revendtcations 58 ou 
59, dans lequel la solution aqueuse de silicate a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , 
et dans lequel la solution aqueuse mixte a une concentration de 0,2 a 25 % en poids de sulfate de magnesium et 
une concentration de 3 a 20 % en poids de sulfate de metal alcalin. 

62. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 60, dans lequel 
la solution aqueuse de silicate a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , la solution 
aqueuse de sulfate de magnesium a une concentration de 0,2 a 25 % en poids de sulfate de magnesium, et la solu- 
tion aqueuse de sulfate de metal alcalin a une concentration de 3 a 20 % en poids d'un sulfate de metal alcalin. 

63. Procede pour preparer une particule de percarbonate de sodium stabilisee selon I'une des revendications 58 ou 
59, dans lequel la solution aqueuse mixte de sulfate de magnesium et d'un sulfate de metal alcalin comprend en 
outre un bicarbonate de metal alcalin. 

64. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 60, dans lequel 
la solution aqueuse de sulfate de metal alcalin contient en outre un bicarbonate de metal alcalin pour former une 
solution aqueuse mixte. 

65. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 63, dans lequel 
la solution aqueuse de silicate a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , et la solution 
aqueuse mixte a une concentration de 0,2 a 15 % en poids de sulfate de magnesium, une concentration de 3 a 12 
% en poids d'un sulfate de metal alcalin, et une concentration de 0,5 a 6 % en poids d'un bicarbonate de metal alca- 
lin. 

66. Procede pour preparer une particule de percarbonate de sodium stabilisee selon la revendication 64, dans lequel 
la solution aqueuse de silicate a une concentration de 0,5 a 9 % en poids d'un silicate tel que Si0 2 , la solution 
aqueuse de sulfate de magnesium a une concentration de 0,2 a 25 % en poids de sulfate de magnesium, et la solu- 
tion aqueuse mixte a une concentration de 3 a 12 % en poids d'un sulfate de metal alcalin, et une concentration de 
0,5 a 6 % en poids d'un bicarbonate de metal alcalin. 
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